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(57) Abstract 

The present invention relates to bicyclic heterocyclic compounds of general formula (I), wherein Ra to Rd, A to D and X are defined 
as in claims 1 to 8, the tauiomcrs, stereoisomers and salts thereof, particularly the physiologically acceptable salts thereof with inorganic or 
organic acids or bases which have valuable pharmacological properties, particularly an inhibitory effect on signal transduction mediated by 
tyrosine kinases, their use in treating diseases, particularly tumour diseases, diseases of the lung and airways and the preparation thereof. 
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BICYCLIC HETEROCYCLES, PHARMACEUTICAL COMPOSITIONS CONTAINING THESE COMPOUNDS, 
AND PROCESSES FOR PREPARING THEN 



The present invention relates to bicyclic heterocyclic com 
pounds of general formula 




the tautomers, the stereoisomers and the salts thereof, parti- 
cularly the physiologically acceptable salts thereof with in- 
organic or organic acids or bases which have valuable pharma- 
cological properties, particularly an inhibiting effect on the 
signal transduction mediated by tyrosine kinases, their use in 
treating diseases, particularly tumoral diseases, diseases of 
the lungs and respiratory tract and the preparation thereof. 

In the above general formula I 

denotes a hydrogen atom or a C^.^-alkyl group, 

Rto denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups to 
R3, whilst 

Ri and R2, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a Ci.4-alkyl, hydroxy, C^.^-alkoxy, Cj.g-cycloalkyl , 
C^.g-cycloalkoxy, C^.s-alkenyl or C^.g-alkynyl group. 
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an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a C3 -alkenyloxy or C3.3-alkynyloxy group, whilst the 
unsaturated .oiety .ay not he linked to the oxygen a to., 

ny?"c'tlk?''rT' "--^^^^^-IP^inyl, C,.,.al3cylsulpho- 
a^methyl or ^thoxy group substituted by 1 to 3 fluorine 
^ols!""' " ^ substituted by i to 5 fluorine 

stituents Ly beTari^rftrdLrr. "'^ 

or R. together with R,, if they are bound to adjacent car- 
bon atoms, denote a -CH-CH-CH-CH ™ ^ 
group and ' -CH=H-NH 

R. denotes a hydrogen, fluorine, chlorine or bromine atom, 
a C...-alkyl, trif luoromethyl or C...-alkoxy group, 

R= and R,, which may be identical or different, each denote a 
hydrogen, fluorine or chlorine atom, a nethoxy group Ta 

T2l by a metZ.^. di„:thyl- 

am.no. dxethylamxno. pyrrolidine, piperidino or morpholino 
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A denotes an -O-C^.g-alkylene, -O-C^.^-cycloalkylene, 
-0-Ci.3-alkylene-C3.7-cycloalkylene, -O-C^.^-cyclo- 
alkylene-Ci.3-alkylene or -O-Ci.a-alkylene-Cj.^-cycloal- 
kylene-Ci_3-alkylene group, whilst the oxygen atom of the 
abovementioned groups in each case is linked to the bicyclic 
heteroaromatic ring, 

an -O-Ci.g-alkylene group which is s\ibstituted by an RgO-CO or 
RgO-CO-Ci.4-alkyl group, whilst Rg is as hereinafter defined and 
the oxygen atom of the abovementioned -O-Ci.g-alkylene groups in 
each case is linked to the bicyclic heteroaromatic ring, 

an -O-Cj.g-^alkylene group which is substituted from position 2 
onwards by a hydroxy, Ci.4-alkoxy, amino, C^.^-alkylamino, di- 
(Ci_4-alkyl) -amino, pyrrolidino, piperidino, morpholino, pipera- 
zino or 4- (Ci.4-alkyl) -piperazino group and the oxygen atom of 
the abovementioned-O-Cj.fi-alkylene groups in each case is linked 
to the bicyclic heteroaromatic ring, 

a -Ci.g-alkylene group, 

an -NR4 - Ci.g - alkylene , -NR4 - - cycloalkylene , -NR^ - C^.j- alkylene - 
C3.7-cycloalkylene, -NR^-Ca^^-cycloalkylene-C^.a-alkylene or 
-NR4-Ci.3-alkylene-C3.7-cycloalkylene-Ci.3-alkylene group, whilst 
the -NR4- moiety of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring, and 

R4 denotes a hydrogen atom or a C^.^-alkyl group, 

an oxygen atom, this being linked to a carbon atom of the 
group B, or 

a NR4 group, the latter being linked to a carbon atom of the 
group B and R4 being as hereinbefore defined, 

B denotes an R^O-CO-alkylene-NRs, (R^O-PO-ORg) -alkylene -NR5 or 
(R7O-PO-R9) -alkylene-NRg group wherein in each case the alkylene 
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moiety, which is straiahh • ^ 
Rs denotes a hydrogen atom, 

a C,.,-alkyl group which may be substitut.r. k 
(R,0-PO.OR,, or (R,0-PO-R,) group ^ 

a C,.,-alkyl group which is substitut^ri ^= 

^y<3roxy, C,.,-alkoxy, amino, c, altvW ' ^ 

kyl) -amino group or by a 4- °^ ^^i" (C,.,-al- 

group. Whilst in the LvementioZT"^ -l^leneimino 
alWeneimino groups in eacTca.e a 1;. /"'^"^^^^" 
4 position may be ret^lac./^ '"ethylene group in the 

tc,.^-alkyl) -xmino group, 
a C3.,.cycloal.yl or C3.,-cycloal.yl-c.3-al.cyl group, 

cI' """^^'^ identical or different • 

case denote a hydrogen atom, ^^^fferent, m each 

a C,.3-alkyl group which may be substituh^H ^ 

onwards by a hydroxy c li^r position 2 

j- , ^yujToxy, Cj.^-alkoxy, amino r =.tu 

(c...-aUcyl, -amino group or ^ a Z li yCl °" ' 

aeneimino group, whilst in the Lovame^tio:!:"!"'' 
bered aXkylenei„ino groups in each cl^ a " h 
m tha 4 position may be reolao.rK ""Ethylene group 

atom, .y a auXpMnyi: s..lZttr.\:[S .T^.^ « 

imino group, ^*-^i.4-alkyl) - 

-::;;i:t::r substitute, .y . or . 
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a C3.7-cycloalkyl-Ci.4-alkyl, aryl, aryl-C^.^-alkyl or RgCO-O- 
( ReCRf ) group , whi 1st 

and Rf, which may be identical or different, in each 
case denote a hydrogen atom or a C^.^-alkyl group and 

Rg denotes a C^.^-alkyl, Ca.^-cycloalkyl, C^.^-alkoxy or 
Cg.^-cycloalkoxy group, 

and Rg denotes a C^.^-alkyl, aryl or aryl-C^.^-alkyl group, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an RgO-CO, (R^O-PO-ORg} , (R.O-PO-Rg) , RgO-CO-C^.^-alkyl , bis- 
(RgO-CO) -Ci.4-alkyl, (R^O-PO-ORe) -Ci.4-alkyl or (R^O-PO-RJ - 
Ci.4-alkyl group wherein Rg to R^ are as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two RgO-CO or RgO-CO-Ci.^-alkyl groups or by an RgOCO group and 
an RgO-CO-Ci.4-alkyl group wherein Rg is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^o and additionally at a cyclic 
carbon atom by an RgO-CO, (R^O-PO-ORg) , (R7O-PO-R9) , RgO-CO- 
Ci.4-alkyl, bis- (RgO-CO) -Ci,4-alkyl, (R^O-PO-ORg) -C^.^-alkyl or 
(R7O-PO-R5) -Ci.4-alkyl group wherein Rg to R9 are as hereinbefore 
defined and 

Rio denotes a hydrogen atom, a C^.^-alkyl, formyl, 
Ci.4-alkylcarbonyl or C^.^- alky 1 sulphonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^o and is additionally substituted 
at cyclic carbon atoms by two RgO-CO or R^O-CO-C^.^-alkyl groups 
or by an RgO-CO group and an RgO-CO-Ci.4-alkyl group wherein Rg 
and Rio are as hereinbefore defined, 
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a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an R^O-CO-C.^-alkyl, bis- 
(R,0-CO)-C,.,-alkyl, (R,0-PO-OR3) -C,.,-alkyl or (R,0-PO-R,) - 
C,.,-alkyl group wherein R, to R, are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R,0-CO-C,.,-alkyl, bis- (R,0-CO) -C, ,-alkyl 
(R,0-P0-0R3) -C,.,-alkyl or (R,0-PO-R,) -c,.,-alkyl group and is 
additionally substituted at cyclic carbon atoms by one or two 
R,0-CO or R«0-CO-C,.,-alkyl groups or by an R,0-CO group and an 
R60-CO-C,.^-alkyl group wherein R, to R, are as hereinbefore 
defined, 

a morpholino or homomorpholino group which is substituted in 
each case by an R^O-CO, (R,O-P0-ORe) . (R,0-PO-R,) , R,0-CO-C, ,-al- 
kyl, bis-(R,o-CO)-C,.,-alkyl, (R,0-PO-OR,) -C,.,-alkyl or 
(R,0-PO-R,)-c,.,-alkyl group wherein R, to R, are as hereinbefore 
defined, 

a morpholino or homomorpholino group which is substituted by 
two R,0-CO or ReO-CO-C,.,-alkyl groups or by an R,0-CO group and 
an R,0-CO-C,.,-alkyl group wherein R, is as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R,„ whilst the above- 
mentioned 5 to 7-membered rings are in each -case additionally 
substituted at a carbon atom by an RgO-CO, (R,0-PO-OR,) , 
(R,0-PO-R,), R,0-CO-C,.,-alkyl, bis- (R,0-CO) -C,.,-alkyl, ' 
(R,0-PO-OR,) -C,.,-alkyl or (R.O-PO-R,) -c,.,-alkyl group' wherein R, 
to Rjo are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R,,, whilst the above- 
mentioned 5 to 7-membered rings in each case are additionally 
substituted at carbon atoms by two RgO-CO or ReO-CO-C.^-alkyl 
groups or by an R.O-CO group and an ReO-CO-C,.,-alkyl group 
wherein R, and R,o are as hereinbefore defined. 
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a pyrrol idinyl, piper idinyl or hexahydroazepinyl group 
substituted in the 1 position by an RgO-CO-Ci.^-alkyl , bis- 
(RgO-CO) -C,.4-alkyl, (R^O-PO-ORg) -C^.^-alkyl or (R^O-PO-R^) - 
C^.^-alkyl group wherein Rg to Rj are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an RfiO-CO-Ci^^-alkyl, bis- (RgO-CO) - 
Ci.4-alkyl, (R^O-PO-ORg) -C3,-4-alkyl or (R^O-PO-Rg) -C^.^-alkyl group, 
whilst the abovementioned 5- to 7-metTibered rings in each case 
are additionally substituted at carbon atoms by one or two 
RgO-CO or RgO-CO-Ci.4-alkyl groups or by an RgO-CO group and an 
RgO-CO-Ci.4-alkyl group wherein Rg to Rg are as hereinbefore 
defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 4 
Ci.2~alkyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a hydrogen atom, by a Ci.4-alkyl, RgO-CO-Ci.4-alkyl, 
(R^O-PO-ORg) -Ci.4-alkyl or (R^O-PO-Rg) -C^.^-alkyl group, whilst Rg 
to Rj are as hereinbefore defined and the abovementioned 2-oxo- 
morpholinyl groups in each case are linked to a carbon atom of 
the group A, 

an RiiNRg group wherein Rg is as hereinbefore defined and 

R^i denotes a 2 -oxo- tetrahydrof uran-3 -yl , 2-oxo- tetrahy- 
dr o fur an - 4 - y 1 , 2 - oxo - 1 e t r ahydr opyr an - 3 - y 1 , 2 - oxo - 1 e t r ahy - 
dropyran-4-yl or 2 -oxo-tetrahydropyran-5-yl group optional- 
ly svibstituted by one or two methyl groups, 

or A and B together denotes a hydrogen, fluorine or ctilorine 
atom, 

a Ci.g-alkoxy group, 
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a C,.,-alkoxy group which is substituted 

by a hydroxy, C,.,-alkoxy, amino c alt . ' 
kyl) -amino, pyrrolidino, piperldin^ >. ^^"^^---l- 
lino homomorphoXino, P^Pe" ^ (C^^^^^^^^^^ 
-^.pe..ino, --.-.a.y..homopipe- L?^^ 

a C,.,-alkoxy group which is substituted h^, 
paperidinyl or hexahydroazepinvl It ^ P^^^olidinyl , 

position by the group R 1 ^ I ^-^stituted in the 1 

fined, "^^^^^ ^" is as hereinbefore de- 

a C,.,-alkoxy group which is substit«h«^ k 
hereinbefore def.^ed "^''^^ ^ ^° ^ as 

a C3.,-cycloalkoxy or C3.,-cycIoaIkyX-C..-alkoxy group, 
an amino, C,.,-alkylamino, di- (c -alkvi ^ • 

Piperidino, hexahydroazer>i«o ^J-^yl) -ammo, pyrrolidino, 

Piperazino, 4- (c, ^^1^1? 'T' ^omomoxpholino, 
-(C..-aiky.,.ho;;;tt:::L^^^^^^^^^^ -^opiperazino or 

- -stituted by . or . 

C denotes an -o-c . = 

the o^en atom of th, ^XeZo::! 

eac. case ..„.ea « ..e Mc^cX.c Ire^riLfr.H.r" " 
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H-ch is substituted from Pdsition 2 

o c -alkylene group whxch xs di- lC..-al- 

an -O-C^-s ax y .nvoxy, amino, C,., ^^"^^ oiperazino or 

by a hydroxy. C-*-^.',^^'^' piperidino, morpholxno. P^P 

3„ .»..-C..-aX^vlene, -«^-C^^V ^^,^,,„..C -a^^^^ 

^^^^^ 

before define^' ^ „ the group 

an oxygen atom, 

a tm. ^OUP' "''"^f Lreinbefore defined, 

group D and R. alwlene-NR, °' 

^ . 0-CO-aXKvXene-K.., <^°-f;::l'tre .he a«vlene 

C denotes ^ ^ group wherein m each ^^^on 

,«,0-PO-R.)-al'=y^»-^;^,.,^,„ed and =on»«= ^ ,.al^l 
^lety, «hl=h =.s .^stltuted by one or t 
a.o.a. nay K.0-CO-C...-aX>=yl group. 
^^"'^ " :«eTni°ore defined. 

an R.O-CO, >«'°-°-°^;',. :'-OR.)-C...-^>^^ «, '^f/re'difined, 
,K.O-CO)-C...-al>=yl.JJ:° „ ^ are as. herernhefore 
c..,ai>cyl group «here.n ^ .^.^.i.uted by 

^„ed alkyleneimino group vh ^^^^ 
^ ^^t^^rro co-c...-al^^ ^ups or by »^ .^^^^^^ 
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position by ^"P -*lc. i3 ^ 

a Plpe«zi„o or homopip«azl„„ 

and R 3-^°"? and an R.o.co-c ^"""-^'--aifcyl groups 

^' ".reinbefor. defined, """eln R. 

a Piperazino or ho,„oplperazi„„ 

CcT-; ^r;/ ^-'"-^^ ^tor? - 

^-al^l group ..e.eln ^-"^^^^^^ - (H,o-po-..,. 

9 are as hereinbefore defln«^ 
a Piperazino or hom. • '^ef^^ned, 

RsO-co-c =iu , " groups or bv P.r. n« ^ two 

^iu°Jr^"^' >">«=in R. .0 ^^a« - 

' ■ hereinbefore ' 

a n^rpholino or homomoipholino 

C ax"? an ^.O-co.^f^o!^,-"* is substituted in 

de«ned. -'-^^ -ein , . r;:!"!:-- 

* "»n>holi,>o or homomorpholino 

R.0.00 or R.0.C0-C. ^aitvT * " -"bstituted bv 

an RgO-co-c all, n ^ groups or bv an r, « ■^'^uted by 

C,.,-alkyl group wherein is as H ' '''' 

as hereinbefore defined. 
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n hexahydroazepinyl group substi- 

Jfd in the 1 in each case are additxonallV 

^ to V-meinbered rings x (r,o-PO-OR,) . 

tioned 5- to an RfO-cu, v^-? 

substituted at a carbon atom V .c...-allcyl, 

^ t> ^ R0-CO-Cx.4-alkyl' =,ivvl qroup wherein R* 

(R,0-P0.-OR,) -^-^-^'l^r^f o,,e defined, 
o R , are as hereinbefore u 

""^l.to .—..a rin.s are in ea^^ n^eo-C.-al-^X 

wh^ein R. ana R.. ar _ 

VainyX Pipe^^ainvl o. — 
a pyrrolidmyl. , ^ R,o-co-c,..-alkyi. 

tuted in the 1 P^^^^^J^^'^^ "^.^ikyl or (R,0-PO-R,) -Cw-^^^Y 
C..-allcyl, ^-'°-°^;:"LVh:^^ 

wherein R. to R, a _ 
l-i.t the abovementioned 5- to two 

a ,,.oxo-.orp»oXinc ,roup wh.ch .nay. 

C.-allcyl groups, ^. 

V is substituted in cue v 

ticn by a hydrogen atom '^^ .c...-al>cyi sroup «hUst 

,^0-PO-OK.>-C...-al>=va - aboveeentionea 
to R. are as hereinbefore 
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morpholinyi groups are in u 

an RiiNRs group wherein r . ^ 

C and D together denote a h ^ 

"ote a hydrogen, fluorine or chlori 
a c <=^-Lorine atom, 

<-a.«-alkoxy group, 

a C^.^-alkoxy group which -is v 

^i-«-alkoxy group which i o 
^^■'^d, "^i^t R.. xa aa hereinbafore da- 

' K-.-alkoxy group 

^■n amino, C...-alkyia„in„, di.,c 

PiPeridino. haxahydroazapino t^": ' W^«lidino, 

>=yl) -ho^opiperazino group! ' """""^^P^^^ino or 4-,C.:. ai 

-^xTgr-or '^y ^ au.au.u.ed ^ , 

with the proviso that at laaat 

— er „ith B or c togatha^^U:: l aZllr' ' ' ^ 

contains an optionally 
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STibstituted 2-oxo-morpholinyl group, an (R^O-PO-ORe) or (R^O-PO- 
Rj) group, or 

that at least one of the groups B or D contains an optionally 
substituted 2 -oxo- tetrahydrof uran-3 -yl , 2 -oxo- tetrahydrof uran- 
4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or 
2-oxo-tetrahydropyran-5-yl group, or 

that at least one of the groups A, B, C or D or A together with 
B or C together with D contains an RgO-CO group and additional- 
ly one of the groups A, B, C or D or A together with B or C 
together with D contains a primary, secondary or tertiary amino 
function, whilst the nitrogen atom of this amino function is 
not linked to a carbon atom of an aromatic group. 

By the aryl moieties mentioned in the definition of the above- 
mentioned groups is meant a phenyl group which may in each 
case be monosubstituted by R^a, mono-, di- or trisubstituted by 
Ri3 or monosubstituted by R^^ additionally mono- or disub- 

stituted by R13, whilst the substituents may be identical or 
different and 

R12 denotes a cyano, carboxy, C^.^-alkoxycarbonyl , aminbcarbo- 
nyl, Ci.4-alkylaminocarbonyl , di - (C^.^-alkyl) -aminocarbonyl, 
C^.^-alkylsulphenyl , C^.^ -alkylsulphinyl , C^.^- alky 1 sulphonyl , 
hydroxy, C1.4- alky 1 sulphonyl oxy, trif luoromethyloxy, nitro, 
amino, C^.^-alkylamino, di- (Ci.4-alkyl) -amino, C^.^-alkyl- 
carbonylamino, N- (C^.^-alkyl) -C^.^-alkylcarbonylamino, C^.^-al- 
kyl sulphonyl amino, N- (C^.^-alkyl) -C^.^-alkylsulphonyl amino, 
aminosulphonyl , Ci.^-alkylaminosulphonyl or di- (Ci.^-alkyl) - 
aminosulphonyl group or a carbonyl group which is substituted 
by a 5- to 7-membered alkyleneimino group, whilst in the 
abovementioned 6- to 7-membered alkyleneimino groups in each 
case a methylene group in the 4 position may be replaced by 
an oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino 
or N- (Ci.4-alkyl) -imino group, and 
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R.3 denotes a fluorine ohi • 

C,.,-alkoxy group or 

two groups R^, if th 

tadlen-l,4-yle„, group, ' '""''>'l=''««o=q' or i.^.fa,. 

whilst of Mnr* . 

«oms, additionally b. s^s^^ ' ^ -arbln 

(RsO-co) -p ,11 -, 3^' RsO-co-r ,11 , 

Cx-.-alkyl group, ^^-.-^Ikyl or (R,0-po-r,) . 

^ -C,.,-alkyl group, -Cx-4-alkyl or 

a Piperazino or homopiperazin. 

substituted in the 4 pL"" ! /"""^ ""^'"^ -ase is 

(R6O-C0)-c .Tu , position by an R,o-co-c I 

« C,.,-alkyl, (R,0-PO-OR ) -r -, ""^ ^^-^"^ikyl, bis- 

Ca-.-alkyl group, '"^'^^^^^ °r (R70-P0-R,). 

™«n..oned s- to ^-.e^,,,, rings in .rL''-- ^h. aW.. 

each case are additionally 
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substituted at a carbon atom by an RgO-CO, (R70-P0-0Rg) , (R7O- 
PO-R9) , RgO-CO-Ci.^-alkyl, bis- (RgO-CO) -C^.^-alkyl , (R^O-PO-ORe) - 
Ci.4-alkyl or (R^O-PO-Rg) -C^.^-alkyl group, 

a pyrrol idinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an RgO-CO-Ci.^-alkyl, bis- (RgO-CO) - 
Ci.4-alkyl, (RyO-PO^ORe) -Ci.4-alkyl or (R7O-PO-R9) -C^.^-alkyl group, 

a 2-oxo-morpholino group which may be substituted by 1 or 2 
methyl groups, 

a 2-oxo-niorpholinyl group which is substituted in the 4 posi- 
tion by a hydrogen atom, by a C^.^-alkyl, RgO-CO-Ci.^-alkyl , 
(R^O-PO-ORb) -Ci.4-alkyl or (R^O-PO-R^) -C^.^-alkyl group, whilst Rg 
to R9 are as hereinbefore defined and the abovementioned 2-oxo- 
morpholinyl groups in each case are linked to a carbon atom of 
the group A, or 

A and B together denote a hydrogen, fluorine or chlorine atom, 
a Ci.g-alkoxy group, 

a Cz.g-alkoxy group which is substituted from position 2 by a 
hydroxy, C^.^-alkoxy, amino, C^.^ - alky 1 amino, di- {Ci.4-alkyl) - 
amino, pyrrolidine, piperidino, hexahydroazepino, morpholino, 
homomorpholino, piperazino, 4- (C^.^-alkyl) -piperazino, homo- 
piperazino or 4- (Ci.4-alkyl) -homopiperazino group, 

a Ci.g-alkoxy group which is substituted by an RgO-CO, (R7O-PO- 
ORg) or (R7O-PO-R5) group, 

a C^.^-cycloalkoxy or C3.7-cycloalkyl-Ci.4-alkoxy group, 

an amino, Ci.4-alkylamino, di- (Ci.4-alkyl) -amino, pyrrolidine, 
piperidino, hexahydroazepino, morpholino, homomorpholino, pipe- 
razino, 4- (Ci,4-alkyl) -piperazino, homopiperazino or 4-(Ci.4-al- 
kyl) -homopiperazino group. 



.00551 41 A 11 > 
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C denotes an -o-r aii^, t 

the o^e„ abcvementiol""/^ °' 

^ i<« xs as hereinbefore defined, 

z.„. or ^-(C...-alHyl,.piperazi;o PiP-a- 
a -Ci.6-alkylene group, 

"n.ea to the ..o.c..c heter^tr/c ™ ^^^"^ ^-^ 

— -n.e. to a oar.on ato™ o. the ..oup 

<^r;;^:,!L:;:r^^^^^^ o^ 

moiety, „hi=h is strai;ht-chailed ^ ' ^^'^^'l-"^- 
-="PS or .y an H.O-CO or ^^co^^^ « ^.--^^^^ 
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a 4- to 7-meTnbered alkyleneimino group which is substituted by 
an RfiO-CO, (R^O-PO-ORq) , (R^O-PO-Rj) , RgO-CO-C^.^-alkyl, bis- 
(RgO-CO) -Ci.^-alkyl, (R^O-PO-ORg) -C^.^-alkyl or (Rp-PO-R^) - 
Ci.4-alkyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by. the group R^o and additionally at a cyclic 
carbon atom by an RgO-CO, (RyO-PO-ORg) , (R^O-PO-Rj) , RgO-CO- 
Ci.4-alkyl, bis- (RgO-CO) -Ci.4-alkyl, (R^O-PO-ORe) -Ci.4-alkyl or 
(R7O-PO-R9) -Ci.4-alkyl group, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an RgO-CO-Ci.^-alkyl , b±s- 
(RgO-CO) -C^.^-alkyl, (R^O-PO-ORb) -C^.^-alkyl or (R7O-PO-R9) - 
Ci.4-alkyl group, 

a pyrrolidinyl / piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by the group R^q, whilst the 
abovementioned 5- to 7-membered rings in each case are 
additionally substituted at a carbon atom by an RgO-CO, 
(R-yO-PO-ORg) , (R7O-PO-R5) , R60-CO-Ci,4-alkyl, bis- (RgO-CO) - 
Ci.4-alkyl, (R^O-PO-ORg) -Ci.4-alkyl or (R7O-PO-R9) -C^.^-alkyl group, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by an RgO-CO-C^.^-alkyl , bis- 
(RgO-CO) -Ci.4-alkyl, (R^O-PO-ORe) -C^.^-alkyl or (R7O-PO-R5) - 
Ci.^-alkyl group, 

a 2-oxo-morpholino group which may be substituted by 1 or 2 
methyl groups , 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a hydrogen atom, by a C^.^-alkyl, RgO-CO-C^.^-alkyl , 
(R^O-PO-ORe) -Ci.4-alkyl or (RyO-PO-Rj) -C^.^-alkyl group, whilst Rg 
to R9 are as hereinbefore defined and the abovementioned 2-oxo- 
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C and D together denote a hydrogen, fluorine or chlorine aton,. 

^ C^-g-alkoxy group, 

a C...-alfccxy group which is substituted from position 2 by a 
hydroxy, c...-alkoxy, amino, C.-alkylamino, di- ,c -al^lT 
amno, pyrrolidine, piperidino, hexahydroazepino, morphclZno 
homomorpholxno, piperazino, 4-(C..-aUcyl,-piperazino, hoi 
pxperazxno or 4- <o...-alkyl) -homopiperazino group, '""^ 



,-cycloalkoxy or C3.,-cycloalkyl-c,.,-alkoxy group 
an amino, C^.^-alkylamino, di- (c -alkvi ^ ^rr,< 

DiDeridlr^r^ >, ' alkyl ) -amino , pyrrolidino, 

P^P---<^-no, hexahydroazepino, morpholino, homomorpholino, 
pxperazxno 4-(C...-alkyl)-piperazino, homopiperazTno or 
^W.4"axjcyl) -homopiperazino group, 

a^2-oxo-morpholino group which may be substituted by i or 2 
methyl groups, y J. or ^ 

iT^rT ""T" " ""^ °* '^''^ 3-°"^- B or D or A 

together „.th B or C together with D contains an optionany 

that at least one of the groups A, b, c or d or A together 

dxtronally one.of the groups A, B, C or D or A together with B 
or C together with D contains a primary, seconder^ or te«\arj 

la not linked to a carbon atom of an aromatic group. 
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whilst in the abovementioned groups A to D R4 to R^^ are as 
hereinbefore defined, 

particularly those compounds wherein 

denotes a hydrogen atom, 

Rj, denotes a phenyl, benzyl or l-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R^ to 
•R3, whilst 

R^ and R2, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a methyl, ethyl, hydroxy, methoxy, ethoxy, amino, cyano, 
vinyl or ethynyl group, 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a methyl or methoxy group substituted by 1 to 3 fluorine 
atoms or 

Ri together with Rj, if they are bound to adjacent carbon 
atoms, denote a -CH=:CH-CH=:*CH, -CH=CH-NH or -CH=:N-NH group 
and 

R3 denotes a hydrogen, fluorine, chlorine or bromine atom, 
and Rj in each case denote a hydrogen atom, 
X. denotes a nitrogen atom, 

A denotes an -O-C^.^-alkylene, -O-C^.^-cycloalkylene, -O-C^.j-al- 
kylene-C3.7-cycloalkylene, -O-C^.^-cycloalkylene-C^.j-alkylene or 
-0-Ci-3-alkylene-C3.7-cycloalkylene-Ci.3-alkylene group, whilst 



BNSCXXJID: <WO 0055141A1J_> 



wo 00/55141 

PCT/EPOO/02228 

- 20 - 

the oxygen atom of the abovemention^ri 

link^rf w , «»«ovementioned groups in each caa^. -i «= 

linked to the bicyclic heteroaromatic ring, 

an -0-C,.,-alkylene group which is substitut^^ ^ 

onwards by a hydroxy group, whilst^! P^-ition 2 

abovementioned-O-C, -alkvlenr '^^^'^ "'^^^^ 

the bicycXic heter™fin^^^^^ - 

an^oxygen atom, this being ii^ed to a carbon atom of the 

^.ro-:,!: ^^^^^ or 

-iety. Which is straight-chLned T/contri J^^^ ^'^"'^"^ 
atoms, may additionally be substituted H "^^"^^^ 

groups or by an R,0-CO or R^O^o^C ai. f ^^-^-"'^^^ 

CO C,.2-alkyl group, whilst 

Rs denotes a hydrogen atom. 



a 

group 



C..-al.yl group Which he suhetituted hy an R.O-CO 
a C,.,-alkyl group which is substlt„c=/i * 

hydroxy or C..,-alko=cy group ^"''"""^ = ^ 

a C...-=ycloalfcyl or C....cycloalkyl-c....alkyl group. 

R.. R, and R., which may be identical or diff.r.r,.- • 

case denote a hydrogen atom, different, xn each 

a C,.,-alkyl group which may be substf^„^./■ « 
onwards by a hydroxy c . ^'''"""'^ P°sition 2 

group or by a I ml"': ^ °' '^--I'^yl' -amino 

m the abovementionerrt", ^"^^^"^^"^^ group, whilst 

in each case a : ::o:pr:::v"^""^^'"^"° — 

Placed by an oxygen atom L by ZT- .c "'^ 
group, N-(C,.2-alkyl)-iniino 
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a C^.g-cycloalkyl group, 

a Ca.g-alkenyl or Cj.s-alkynyl group, whilst the unsaturated 
moiety may not be linked to the oxygen atom, 

a C3.6-cycloalkyl-Ci.4-alkyl, aryl, aryl-Ci.^-alkyl or RgCO-O- 
(RgCRj) group, whilst 

Re and Rf, which may be identical or different, in each 
case denote a hydrogen atom or a C^^^-alkyl group and 

Rg denotes a C^.^-alkyl, Cj.e-cycloalkyl, C^.^-alkoxy or 
Cj.g-cycloalkoxy group, 

and Rg denotes a C^.^-alkyl group, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an RgO-CO, R,0-C0-Ci.4-alkyl or bis- {RgO-CO) -Ci.4-alkyl group 
wherein Rg is as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two RgO-CO or R60-CO"Ci.4-alkyl groups wherein Rg is as 
hereinbefore defined, 

a piper azino or horaopiperazino group which is substituted in 
the 4 position by the group R^o and additionally at a cyclic 
carbon atom by an RgO-CO, RgO-CO-Ci.,-alkyl or bis- (RgO-CO) - 
Ci.4-alkyl group wherein Rg is as hereinbefore defined and 

R^o denotes a hydrogen atom, a methyl or ethyl group, 

a piperazino or homopiper azino group which is substituted in 
the 4 position by the group R^o and is additionally substituted 
at cyclic carbon atoms by two RgO-CO or RgO-CO-C^.^-alkyl groups 
wherein Rg and R^o are as hereinbefore defined. 
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a Plperazlno or honopiperazino group „hich in each 
substituted in the 4 position by an\.o.Zc IT. 

c...-alkyl group wherein R to R . '^^O-^o-R.) - 

■> R, to R, are as hereinbefore defined, 

-up ana ia -Liona;rs:"s;;::rd Tt "^^^ ^'^ 

:::erLtr:tered.'^°-'--=--^'-^ ~:xt 

a morpholino or homomoxpholino group which 1, =, ^ . ■ 

aach case by an R.O-C0, R.o-co-cr -al jM H- 

C...-ai^i group Wherein R. ia aarrtTI^/^ If l^dT^' " 

i^eu (-0-Ci.^-alkyl groups whe-r<:»-i« r> • 
hereinbefore defined, wherexn R, is as 

:=rSe f ~b;\L%tr:^-- - 

mentioned s- to 7-»e™bered rLga i! at" ^ 

substituted at a carbon ato^ by an R R o Z 

bis-,R.o-co,-c...-allcyl group wherein r fnd r '"' °" 

before defined, ^ ^" herein- 

a pyrrolidinya, piperidinyl or hexahvdr„= • , 

tuted in the l position bv chl ''"'^''^'^°^=«P^°yl 9roup substi- 

^antioned S- to^-^elLI lllTll: ^n•' "T' 
substituted at carbon ato^s b^two R o co / ' additionally 
groups wharein R. and R are aa hT I . R.°-CO-C..,.al)cyl 

. nu K,. are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazeoinvl 

stxtuted in the a position by an R.o-a> c Tiw ' 

c.,-al,cyl, <R,0-PO-OR.,.c...-.l"^i (^o-Po'-R , "ir;""""'" 

Wherein R. to R, are as hereinbefore defined ^""^ 
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a pyrrolidinyl, piperidinyi or hexahydroazepinyl group sub- 
stituted in the 1 position by an RgO-CO-Ci.^-alkyl or bis- 
(RgO-CO) -Ci.4-alkyl group, whilst the abovementioned 5- to 
7-meTnbered rings are in each case additionally substituted at 
carbon atoms by one or two RgO-CO or RgO-CO-C^.^-alkyl groups 
wherein Rg is as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 4 
Ci.2-alkyl groups, 

a 2-oxo-Tnorpholinyl group which is siabstituted . in the 4 posi- 
tion by a hydrogen atom, by a Ci.4-alkyl or R60-CO-Ci.4-alkyl 
group, whilst Rg is as hereinbefore defined and the above- 
mentioned 2-oxo-morpholinyl groups in each case are linked to a 
carbon atom of the group A, 

an RiiNRg group wherein Rg is as hereinbefore defined and 

R^i denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydro- 
f ur an - 4 - y 1 , 2 - oxo - 1 e t r ahy dr opy r an - 3 - y 1 , 2 - oxo - 1 e t r ahy dr o - 
pyran-4-yl or 2-oxo-tetrahydropyran-5-yl group optionally 
substituted by one or two methyl groups, 

or A and B together denote a hydrogen atom, 

a Ci.4-alkoxy group, 

a C2-4-alkoxy group which is substituted from position 2 by a 
hydroxy, Ci.4-alkoxy, amino, Ci.4-alkylamino, di- (Ci.4-alkyl) - 
amino, pyrrolidine, piperidino, morpholino, piperazinp or 
4- (Ci.4-alkyl) -piperazino group, 

a Ci.4-alkoxy group which is substituted by a pyrrolidinyl or 
piperidinyi group substituted in the 1 position by the group 
Rjo, whilst Rio is as hereinbefore defined. 
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a C,.,-alkoxy group which is substituted by an R o Co 
whilst R, is as hereinbefore defined, ' ^ 

a C..,-cycloalkoxy or C3.,-cycloalkyl-c,.,-alkoxy group, 

-oT°'TkT -0-C.-,-cycloalkylene, 
O-C -alkylene-C3.,-cycloalkylene, -0-C,.,-cyclo- 

lZlTV"'''i:^T'^''^ ---C.3-alkylene-C3.,-cycloaI- 
kylene-C. -alkylene group, whilst the oxygen atom of the 

^ - - - - bicyllic 

an -0-C,.,-alkylene group which is substituted from 

on„„as a .roup. „Mlst ... ZZ ITT::" ' 

"■^Isna groups In each case is link.rt f„ 
the bicycllc heteroaromacic ring, or 

an oxygen ato., which is linked to a carbon aton. of the group 

(R,0 PO-R.) -alfcyaene-sii, group wherein in each case th. =i v , 
-iety. Which is straight-chainea an. contains r to fcarhrn"' 
atc«s, u^y additionally be substituted by one or two c , 
groups or by an R.O-CO or RO-do-c =i>, f C.-=-alkyl 
are as hereinbefore d:,^ned - 

an^RO co'^Trr"" 3-"P «hlch is substituted by 

^e';!; R ^;-'=°-='-<-.^^'^Vi or bis. ,r.o-co) -c...-alkyl group ' 
wnerem R, is as hereinbefore defined, 

herei;befor, defined ' ™ 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R., and additionally at a cycL: 
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carbon atom by an RgO-CO, RgO-CO-C^.^-alkyl or bis- (RgO'-CO) - 
Ci.^-alkyl group wherein Rg and R^o are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^o and is additionally sxibstituted 
at cyclic carbon atoms by two RgO-CO or R60-C0-Ci.4-alkyl groups 
wherein Rg and R^q are as hereinbefore defined, 

a piperazino or homopiperazino group which is siabstituted in 
each case in the 4 position by an R60-CO-Ci.4-alkyl , bis- 
(RfiO-CO) -Ci.4-alkyl, (R^O-PO-ORe) -C^.^-alkyl or (R-^O-PO-Rg) - 
Ci.4-alkyl group wherein Rg to Rj are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an RgO-CO-Ci.^-alkyl or bis- (RgO-CO) -Ci_4-alkyl 
group and is additionally substituted at cyclic carbon atoms by 
one or two RgO-CO or RgO-CO-Ci.4-alkyl groups wherein Rg is as 
hereinbefore defined, 

a morpholino or homomorpholino group which is substituted in 
each case by an RgO-CO, RgO-CO-C^.^-alkyl , or bis- (RgO-CO) - 
Ci.4-alkyl group wherein Rg is as hereinbefore defined, 

a morpholino or homomorpholino group which is substituted by 
two RgO-CO or RgO-CO-Ci.4-alkyl groups wherein Rg is as 
hereinbefore ^ defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by the group R^^, whilst the above- 
mentioned 5- to 7-membered rings in each case are additionally 
substituted at a carbon atom by an RgO-CO, RgO-CO-C^.^-alkyl or 
bis- (RgO-CO) -Ci.4-alkyl group wherein Rg and R^o are as 
hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by the group R^q/ whilst the above- 
mentioned 5- to 7-membered rings are in each case additionally 
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6 ana K„ are as hereinbefore defined, 

0. .,-alfcyl group wherein R ^7, ^ 'H,0-PO-R,) . 

P "tterein R. to R. are as hereinbefore defined, 

1. ^:lTlL T^^':'' »e-hyaroa.epin.i .roup 

V-L Jred UngTje Tn ea h'" above^entioned s- to ' 
c..bon ato. b.^ onToXlotr 0^^^^ T^^^^ " 
wberein R. ie as hereinbefore defined =—^'^1 groups 

a 2-oxo-mcrpholino group which may be substituted by x to . 
Ci.2-alkyl groups, -^uutea oy i to 4 

a 2-oxo-morpholinyl group which is substituted in ^>, . 
-on by a hydrogen ato., by a C...-al.yl or H O-^.c 
group, whilst is as hereinbefore defined Ind^. ^"^""^' 
mentioned 2-oxo-mo.pholinyl groups are e. . 

carbon atom of the group c, "^"^ '^"^^'^ ^° ^ 

an Ri^NRj group wherein and R a>-« = u . 

or ' ^""^ hereinbefore defined, 

C and D together denote a hydrogen atom, 
^ Cj.^-alkoxy group, 

a C,.^-alkoxy group which is substii-nt-o^ 4= 

r:-rc, pt°' pipi«.rr^o ■ 

vv-i.^ aj.JcyD-piperazino group. 
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a Ci.4-alkoxy group which is substituted by a pyrrolidinyl or 
piperidinyl group substituted in the 1 position by the group 
R^o, whilst Rjo is as hereinbefore defined, 

a Ci.4-alkoxy group which is substituted by an RgO- CO group, 
whilst Rg is as hereinbefore defined, 

a C^.^-cycloalkoxy or Cj^^-cycloalkyl-C^.^-alkoxy group 

with the proviso that at least one of the groups B or D or A 
together with B or C together with D contains an optionally 
substituted 2-oxO'-morpholinyl group, a (R^O-PO-ORe) or {R,0-PO- 
R5) group, or 

that at least one of the groups B or D contains an optionally 
sub stituted 2 - 0x0 - 1 e t r ahy dr o f ur an - 3 - y 1 , 2 - 0x0 - 1 e t r ahy dr o f ur an - 
4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or 
2-oxo-tetrahydropyran-5-yl group, or 

that at least one of the groups A, B, C or D or A together with 
B or C together with D contains an R5O-CO group and additional- 
ly one of the groups A, B, C or D or A together with B or C to- 
gether with D contains a primary, secondary or tertiary amino 
function, whilst the nitrogen atom of this amino function is 
not linked to a carbon atom of an aromatic group, 

whilst by the aryl moieties mentioned in the definition of the 
abovementioned groups is meant a phenyl group which in each 
case may be monosubstituted by R12/ mono- or disubstituted by 
Ri3 or monosubstituted by R^j and additionally mono- or disub- 
stituted by Ri3, whilst the substituents may be identical or 
different and 

R12 denotes a cyano, C^.j-alkoxycarbonyl , aminocarbonyl, 
Ci.2-alkylaminocarbonyl, di- (C^.j-alkyl) -aminocarbonyl , 
Ci.2-alkylsulphenyl, C^.j-alkylsulphinyl , C^.j-alkylsulphonyl , 
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hydroxy, nitro, amino, C,.,-alkylamino or di- (c -alkvli . ■ 
group and ^^^yD -ammo 

Rx3 denotes a fluorine, chlorine, bromine or iodine atom . 
C..-al,cyl, trifluoromethyl or C,.,-alkoxy group or ' ' 

two groups R,3, if they are bound to adjacent carbon atoms 
together denote a C3.^-al3cylene, methylenedioxy or i ,3 bTa- 
dien-l,4-ylene group, 

the tautomers, stereoisomers and salts thereof. 

^hl'i:'"'^ ^^^.^-^ ^ -e those 

Ra denotes a hydrogen atom, 

denotes a phenyl, benzyl or 1 -phenylethyl group wherein the 
Phenyl^nncleus is substituted in each oase hy the^o^s ..t 

^hXotn"^ °' different, each denote 

a hydrogen, fluorine, chlorine or bromine atom, 

a^-thyl, trifluoromethyl, methoxy, ethynyl or oyano group 

R3 denotes a hydrogen atom, 
R= and R, in each case denote a hydrogen atom, 
X denotes a nitrogen atom, 

A denotes an -0-C...-alkylene or -0-CH,-CH(OH) -CH. group, whilst 

lll7i:\TZ°" T ^--"""-^ --P= each : se 
linked to the bicyclic heteroaromatic ring. 
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B denotes an RgO-CO-alkylene-NRg group wherein the alkylene 
moiety/ which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be substituted by an RgO-CO or RgO-CO- 
methyl group, whilst 

Rg denotes a hydrogen atom, 

a Cj.a-alkyl group which may be substituted by an RgO-CO 
group, 

a C2.4-alkyl group which is substituted from position 2 
onwards by a hydroxy group, 

a Ca.g-cycloalkyl or Ca.g-cycloalkylmethyl group and 
Rg denotes a hydrogen atom, 

a C^.g-alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl, 
cyclohexylmethyl , phenyl, benzyl, 5-indanyl or RgCO-O- 
(RgCRf) group, whilst 

Rg denotes a hydrogen atom or a C^.^-alkyl group, 

Rf denotes a hydrogen atom and 

Rg denotes a Ci.4-alkyl, cyclopentyl, cyclohexyl, 
Ci.4-alkoxy, cyclopentyloxy or cyclohexyloxy group, 

a pyrrolidine or piperidino group which is substituted by an 
RgO-CO or RgO-CO-Ci.2^^11^yl g^roup wherein R^ is as hereinbefore 
defined, 

a pyrrolidine or piperidino group which is substituted by two 
RgO-CO or RgO-CO-Ci.2-alkyl groups wherein Rg is as hereinbefore 
. defined. 
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a Piperazino group which is substit»^«^ • 

the group and additionally^t l et!!-" " 

defined and ^ "^^""^ "^""^^^ 

is as hereinbefore 

K„ aenoees . ^ ^^^^^^ 

a piperazino group whif-h -i =, . 

(H,°-PO-R,, .„ethyx group wherein Ti^il — thyl or 

«in R, 13 as hereinbefore defined, 

.=en..Z. s-ind4, oT^c^^'cH 

^ " iReCR,) group, whilst 

Re to are as hereinbefore defined, 
and denotes a .ethyl or ethyl group, 
a piperazino group whir-h . 

a morpholino group which is substituted 

C.-.-aX.y. group, whilst K. is as hril^orrdXtd,""^ 

are as hereinbefore defined * " "'''"^■^ '° 

l-rg~"° ^"^""^ - or . 

:.r:Tx-:c^^^^^ th. . posi. 

c,., alkyl group, whilst R, is 
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as hereinbefore defined and the abovementioned 2-oxo-morpholi- 
nyl groups in each case are linked to a carbon atom of the 
group A, or 

a R^iNCCj^.j-alkyl) group wherein R^i denotes a 2-oxo-tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, or 

A and B together denote a hydrogen atom, a methoxy, ethoxy or 
2-methoxy-ethoxy group, 

a Ci.2-alJ^o^ group which is substituted by an RgO-CO group, 
whilst Rg is as hereinbefore defined, 

a C^.g-cycloalkoxy or C3.g-cycloalkyl-Ci.3-alkoxy group, - 

C denotes an -O-C^.^-alkylene or -O-CHj-CH (OH) -CHj group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring, 

D denotes an RgO-CO-alkylene-NRj group wherein the alkylene 
moiety, which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be substituted by an RgO-CO or RgO-CO- 
methyl group, whilst Rg and Rg are as hereinbefore defined, 

a pyrrolidine or piperidino group which is substituted by an 
RgO-CO or RgO-CO-Ci.2-alkyl group wherein Rg is as hereinbefore 
defined, 

a pyrrolidine or piperidino group which is substituted by two 
RgO-CO or RgO-CO-Cj.j-alkyl groups wherein Rg is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R^o and additionally at a cyclic carbon atom by an 
RgO-CO or RgO-CO-Ci.2-alkyl group wherein Rg and R^o are as 
hereinbefore defined, 



BNSDOCID: <WO_0055141A1J_> 



wo 00/55141 

PCT/EPOO/02228 

- 32 - 

a Piperazino group which is substituted in a 

RO-CO-r u. , *»i-icutecl in the 4 position by an 

defined group Wherein R. to R, are as hereinbefore 

^.o^-^d^ne:: -/"--t:: rh-r 

c.., aikyl group, whilst R. is as hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi 
tion by an R.O-CO-c,.,-alIcyl, bis- (R.O-CO) -c -alkvl ,^ ^ Z 
OR.) -methyl or (R O-PO-R 1 m^fh,,-! ^^*Vl. (R,0-PO- 

. y or iK,o po-R.) -methyl group wherein R, to R are a<= 

hereinbefore defined, ' " 

a 2-o==o-morpholino group whioh may be substituted by a or 2 
methyl groups, oy 1 or 2 

a 2-oxo-morpholinyl group which is substituted in the 4 oo=i 
t.on by a methyl, ethyl or R.o-CO-C..,-al^l group' whilst R i"s 
as hereinbefore defined and the abovementioned 2-oxo-mo4h:i 
nyl^groups are in each case linked to a carbon atom of the ' 

lur^f 'I'l'^l' ^"^""^ ^' - 2.oxo-tetrahydro- 

furan-3-yl or 2-oxo-tetrahydrofUran-4-yl group, or 

::::: ^ • ^ methoxy, ethoxy or 



a C,.,.cycloalkoxy or C3.,-cycloalkyl.c,.3.alkoxy 



group 
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with the proviso that at least one of the groups B or D or A 
together with B or C together with D contains an optionally 
substituted 2-oxo-morpholinyl group, a (R^O-PO-ORg) or (R^O-PO- 
Rg) group, or 

that at least one of the groups A, B, C or D or A together with 
B or C together with D contains an RgO-CO group and additional- 
ly one of the groups A, B, C or D or A together with B or C 
together with D contains a primary, secondary or tertiary amino 
function, whilst the nitrogen atom of this amino function is 
not linked to a carbon atom of an aromatic group, 

the tautomers, stereoisomers and salts thereof. 

Most particularly preferred compounds of general formula. I are 
those wherein 

R^ denotes a hydrogen atom, 

Rt, denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R^ to 
R3, whilst 

R^ and R2/ which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

.a methyl, trif luoromethyl, methoxy, ethynyl or cyano group 
and 

R3 denotes a hydrogen atom, 
Rc and Rj in each case denote a hydrogen atom, 
X denotes a nitrogen atom, 



BNSDOCID: <WO_OOS5141A1J_> 



wo 00/55141 



- 34 - 



PCT/EPOO/02228 



A denotes an -0-C,.,-alkylene or -0-CH,.CH{OH) -CH, groUp, whilst 
the oxygen atom of the abovementioned groups in each case is 
Ixnked to the bicyclic heteroaromatic ring, 

B denotes an R,0-CO-alkylene-NR, group wherein the alkylene 
moxety, which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be substituted by an.R,o-CO or R 0-CO- 
methyl group, whilst * 

Rs denotes a hydrogen atom, 

a C,.,-alkyl group which may be substituted by an R 0-CO 
group, * 

a C,.,-alkyl group which is substituted from position 2 
onwards by a hydroxy group, 

a C3.,-cycloalkyl or C3.,-cycloalkylmethyl group and 
Rg denotes a hydrogen atom, 

a C,.,-alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl 
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or R,CO-0- 
(R.CRj) group, whilst 

Re denotes a hydrogen atom or a C,.,-alkyl group, 
Rt denotes a hydrogen atom and 

R, denotes a C,.,-alkyl, cyclopentyl, cyclohexyl, 
C,.,-alkoxy, cyclopentyloxy or cyclohexyloxy group, 

a pyrrolidine or piperidino group which is substituted by an 
RsO-CO or R,0-CO-C,.,-alkyl group wherein R, is as hereinbefore 
defined. 
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a pyrrolidine or piperidino group which is substituted by two 
RgO-CO or RgO-CO-Ci.2"Slkyl groups wherein is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R^o and additionally at a cyclic carbon atom by an 
RgO-CO or RgO-CO-Ci.2*5ilkyl group wherein Rg is as hereinbefore 
defined and 

R^o denotes a hydrogen atom, a methyl or ethyl group, 

a piperazino group which is substituted in the 4 position by an 
RgO-CO-C^.^-alkyl, bis- (RgO-CO) -C^.^-alkyl, (R^O-PO-ORe) -methyl or 
(R7O-PO-R5) -methyl group wherein Rg is as hereinbefore defined, 

R7 and Rq, which may be identical or different, in each 
case denote a hydrogen atom, a methyl, ethyl, phenyl, 
benzyl, 5-indanyl or RgCO-O- (RgCRf) group, whilst 

Rg. to Rg are as hereinbefore defined, 

and Rg denotes a methyl or ethyl group, 

a piperazino group which is siibstituted in the 4 position by an 
RgO-CO-Ci.a-^lkyl group and is additionally substituted at a 
cyclic carbon atom by an RgO-CO or RgO-CO-Cj^.a-^^^^yl group 
wherein Rg is as hereinbefore defined, 

a morpholino group which is substituted by an RgO-CO or RgO-CO- 
C^.j-alkyl group, whilst Rg is as hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi- 
tion by an RgO-CO-C^.^-alkyl , bis- (RgO-CO) -C^.^-alkyl , 
(R^O-PO-ORg) -methyl or (R7O-PO-R5) -methyl group wherein Rg to Rg 
are as hereinbefore defined. 
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a 2-oxo.it,orpholino group which may be substituted by i or 2 
methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a methyl, ethyl or R.O.CO-C,.,-alkyl group, whilst R, is 
as hereinbefore defined and the abovementioned 2-oxo-morpholi- 
nyl groups in each case are linked to a carbon atom of the 
group A, 

a R,,N(C,.,-alkyl) group wherein R,, denotes a 2-oxo-tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group,, and 

C and D together denote a hydrogen atom, a methoxy, ethoxy 

2-methoxy-ethoxy, C,.,-cycloalkoxy or C3.,-cycloalkyi-c, 3-alkoxy 
group, ^ 

particularly those compounds wherein 
Ra denotes a hydrogen atom, 

R. denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R to 
Rj/ whilst 

R, and R3, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

a methyl, trifluoromethyl, methoxy, ethynyl or cyano group 
and 



R3 denotes a hydrogen atom, 
Re and R^ in each case denote a hydrogen atom, 
X denotes a nitrogen atom. 
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A and B together denote a hydrogen atom, a methoxy, ethoxy, 
2-Tnethoxy-ethoxy, C^.g-cycloalkoxy or Cj.e-cycloalkyl-Ci.^-alkoxy 
group , 

C denotes an -O-C^.^-alkylene or -O-CHj-CH (OH) -CHj group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring, and 

D denotes an RgO-CO-alkylene-NRg group wherein the alkylene 
moiety, which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be substituted by an RgO-CO or RgO-CO- 
methyl group, whilst 

Rg denotes a hydrogen atom, 

a Ci.2-alkyl group which may be substituted by an RgO-CO 
group, 

a C2.4-alkyl group which is sxibstituted from position 2 by a 
hydroxy group, 

a Cj.e-cycloalkyl or Cs.g-cycloalkylmethyl group and 
Rg denotes a hydrogen atom, 

a Ci.fi-alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl, 
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or RgCO-O- 
(ReCRf) group, whilst 

Re denotes a hydrogen atom or a C^.^-alkyl group, 
Rg denotes a hydrogen atom and 

Rg denotes a C^.^-alkyl, cyclopentyl, cyclohexyl, 
Ci.4-alkoxy, cyclopentyloxy or cyclohexyl oxy group. 
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a pyrrolidine or piperidino group which is substituted by an 
R.O-CO or R,0-CO-C..,.alkyl group wherein R, is as hereinbefore 
defxned. 



a pyrrolidine or piperidino group which is substituted by two 
R.O-CO or R,0-CO-c...-alkyl groups wherein R. is as hereinbefore 

cterxned, 

a piperazino group which is substituted in the 4 position by 
the group and additionally at a cyclic carbon atom by an 
R.O-CO or R,0-CO-C,.,-alkyl group wherein R, is as hereinbefore 
defined and 

R,o denotes a hydrogen atom, a methyl or ethyl group, 

a piperazino group which is substituted in the 4 position by an 

'^f'^'^tr!'''""''''''''' ^^^-^^«°-^°>-C^-^-alkyl, (R,0-PO-OR3) -methyl or 
(R,O.PO-R,) -methyl group wherein R, is as hereinbefore defined, 

R, and R3, which may be identical or different, in each 
case denote a hydrogen atom, a methyl, ethyl, phenyl 
benzyl, 5-indanyl or R,CO-0- (R,CR,) group, whilst 

Re to Rj are as hereinbefore defined, 

and R, denotes a methyl or ethyl group, 

a piperazino group which is substituted in the 4 position by an 
R,0-CO-C,.,-alkyl group and is additionally substituted at a 
cyclic carbon atom by an R,0-CO or R,O-C0-C,.,-alkyl group 
wherein is as hereinbefore defined, 

a morpholino group which is substituted by an R,o-CO or R^O-CO- 
C,.,-alkyl group, whilst R, is as hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi- 
tion by an R,0-CO.-Ci.,-alkyl, bis- (R,o-CO) -C,.,-alkyl, 
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(R^O-PO-ORfi) -methyl or (R^O-PO-Rj) -methyl group wherein R^ to R^ 
are as hereinbefore .defined, 

a 2-oxo-morpholino group which may be substituted by 1 or 2 
methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a methyl, ethyl or RgO-CO-C^.j-alkyl group, whilst R^ is 
as hereinbefore defined and the abovementioned 2-oxo-morpholi- 
nyl groups are in each case linked to a carbon atom of the 
group C, or 

a RiiN(Ci.2-alkyl) group wherein R^ denotes a 2-oxo-tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, 

the tautomers, stereoisomers and salts thereof. 

The most preferred bicyclic heterocyclic compounds of general 
formula I, however, are those wherein 

denotes a hydrogen atom, 

Rb denotes a phenyl group wherein the phenyl nucleus is substi- 
tuted in each case by the groups R^ to R3, whilst 

R^ and Rj, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom and 

R3 denotes a hydrogen atom, 

R^ and Rd in each case denote a hydrogen atom, 

X denotes a nitrogen atom, 

A denotes an -O-C^.^-alkylene or -O-CH^-CH (OH) -CH^ group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic. ring, 
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B denotes an R,0-C0-CH,-NR3 group wherein 

Rs denotes a hydrogen atom or a methyl group which m.^ k 
substituted by an R,o-CO group, or ".ay be 

R. denotes a hydrogen atom, a methyl or ethyl group, 

a pyrrolidine or piperidino group which is substituted by an 
R.O-CO group, whilst R, is as hereinbefore defined, 

a piperazino group which is substituted in a 

R.O-CO-CH, or bis-(RO-CO) C .iv 7 Position by an 

v,o>-^- w I C0)-c,.3-alkyl group, whilst R, is as 

. hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the l posi 
tion^by an R.O-CO-CH. group, whilst R. is as hereinbef^e ' 

IIZTZZTIT '^^"^ - - or two 

furf^^"""^'' ^" - 2-oxo-tetrahydro- 

furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, and 

C 'Trf" " ^---ycloallcoxy or 

Ca-s-cycloalkylmethoxy group, 

particular those compounds wherein 

R. denotes a hydrogen atom, 

^uttri?e \" ^'-^"^1 is substi- 

tuted m each case by the groups R. to R„ whilst 
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and R2, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom and 

R3 denotes a hydrogen atom-, 

and R^ in each case denote a hydrogen atom, 

X denotes a nitrogen atom, 

A and B together denote a C^.g-cycloalkoxy or Ca.g-cycloalkyl- 
methoxy group, 

C denotes an -O-CH2CH2 group, whilst the oxygen atom of the 
abovementioned group is linked to the bicyclic heteroaromatic 
ring, 

D denotes an RgO-CO-CH^-NRs group wherein 

R5 denotes a Ca.^-alkyl group substituted from position 2 
onwards by a hydroxy group, and 

Rg denotes a methyl or ethyl group, 

a 2-oxo-morpholino group which may be substituted by one or two 
methyl groups, or 

a RijN {Ci.2-alkyl) group wherein R^^ denotes a 2-oxo- tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, 

the tautomers, stereoisomers and salts thereof. 

The following particularly preferred compounds of general 
formula I are mentioned by way of example: 

(1) 4- (3-chloro-4-f luorophenylamino) - 6- {3- [4- {methoxycarbonyl- 
methyl) -1-piperazinyl] propyloxy } -7-methoxy«quinazoline, 
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(3) (S) -4- r (3-bromophenyl)amino] -6- E3- (2-methoxycarbonyl- 
pyrrolidin-i-yl)propyloxy] -7-methoxy-guina2oline, 

(5, -4- t (3-bromophenyl, amino, -6- , [ (ethoxycarbcnyl, me- 
thyl, -pyrrolidine-2-yl).etho=cy, -7-„«thoxy.^in.,ollne and 

<6) 4-[(3-broinophenyl)aniino)-6-(2-(4-ri p = / >u 
and the salts thereof. 

The compounds of general formula I may, for exam^l. ^ 
prepared by the following methods: 

a) reacting a compound of general formula 




, (ID 



wherein 

O dll!" ° ^ ^« hereinbefore defined and 
O denotes an oxygen atom or an R.N group, whilst R is , 
hereinbefore defined. „itb a oo^ound of gen^r" ^Z^, 



s 
a 



.2,. - A' . B 



. (HI) 
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wherein 

B is as hereinbefore defined, 

A' denotes one of the optionally substituted alkylene, cycloal- 
kylene, alkylene-cycloalkylene, cycloalkylene-alkylene or 
alkylene-cycloalkylene-alkylene moieties mentioned above for 
the group A, which are linked to the heteroaromatic group via 
an oxygen atom or via an NR4 group, and 

denotes a leaving group such as a halogen atom or a sulpho- 
nyl oxy group such as a chlorine or bromine atom, a methanesul- 
phonyloxy or p-tolueiiesulphonyloxy group. 

The reaction is optionally carried out in a solvent or mixture 
of solvents such as methylene chloride, dimethyl formamide , 
dimethyl sulphoxide , sulpholane , benzene , toluene , chloroben- 
zene, tetrahydrof uran, , benzene/ tetrahydrofur an or dioxane 
conveniently in the presence of a tertiary organic base such 
as triethylamine, pyridine or 2-dimethylaminopyridine , in the 
presence of N- ethyl -diisopropylamine (Hunig's base), whilst 
these organic bases may simultaneously serve as solvents, or 
in the presence of an inorganic base such as sodium carbonate, 
potassium carbonate or sodium hydroxide solution conveniently 
at temperatures between -20 and 200«>C, preferably at tempera- 
tures between 0 and 150 ®C. 

b) reacting a compound of general formula 




, (IV) 



wherein 

R3 to Rd, A, B and X are as hereinbefore defined and 

W denotes an oxygen atom or an R4N group, whilst R^ is as 

hereinbefore defined, with a compound of general formula 
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2^ - C - D , (v) 

wherein 

D is as hereinbefore defined, 

C. denotes one of the optionally substituted alkylene, oycloal 
kylene. al.ylene-cycloal.ylene, cycloalkylene-al^ylen; Z 
alkylene-oycloalkylene-alkylene .oieties mentioned above for 
the gxoup C, whloh are linked to the heteroaromatic group via 
an oxygen atom or via an HR, group, and » P la 

2. denotes a leaving group such as a halogen atom or a sulpho- 

~ r ^ ^^"'^^ °^ """"'^^ a methanesul- 

phonyloxy or p-toluenesulphonyloxy group. 

The reaction is optionally carried out in a solvent or mixture 

dL^thZr r : dimethylforma^lde. 
dxmethylsulphoxide, sulpholane. benzene, toluene, chloroben- 
zene, tetrahydrofuran, benzene/tetrahydrofur«. or dioxane^on- 
ven.ently in the presence of a tertiary organic base su" T 
tr.ethylamxne, pyridine or 2-dimethylaminopyridine, in the 
presence of H-ethyl-diisopropylamine (Htoig.s b.se, , whilst 
these organic bases may simultaneously serve as solvents, or in 
the presence of an inorganic base such.as sodium carbona;e, 
potassium carbonate or sodium hydroxide solution or in the 
presence of an alkali or alkaline earth metal alkoxide such as 
sodxum ethoxide or potassium tert.butoxide conveniently « 
temperatures between -20 and 20O'C. preferably at temperatures 
between 0 and 150°C. *ai.ui-es 

Tis^rn" '° T^""' ' °' ^"-^"^^ ^ ""--in 

atom ""/!^""*^^°'^^ ^-^i-^ «ith the exception of the oxygen 
atom and the -NR, group: 
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reacting a compound of general formula 




, (VI) 



wherein 

to Rj, C, D and X are as hereinbefore defined and 
A" has the meanings given for A hereinbefore with the exception 
of the oxygen atom and the -NR^ group and 

Za denotes a leaving group such as a halogen atom or a sulpho- 
nyl oxy group such as a chlorine or bromine atom, a methanesul- 
phonyloxy or p-toluenesulphonyloxy group or together with a' 
hydrogen atom of an adjacent hydrocarbon group denotes an 
oxygen atom, with a compound of general formula 

H - B , (VII) 

wherein 

B is as hereinbefore defined. 

The reaction is optionally carried out in a solvent or mixture 
of solvents such as acetonitrile, ethanol, methylene chloride, 
dimet hylf ormamide , dimethylsulphoxide , sulpholane , benzene , 
toluene, chlorobenzene, tetrahydrofuran, benzene/ tetrahydro- 
furan or dioxane, optionally in the presence of a tertiary 
organic base such as triethylamine , pyridine or 2-dimethyl- 
atninopyr idine , in the presence of N-ethyl-diisopropylarairie 
(Hunig's base), whilst these organic bases may simultaneously 
serve as solvents, or in the presence of an inorganic base such 
as sodium carbonate, potassium carbonate or sodium hydroxide 
solution or in the presence of an alkali or alkaline earth 
metal alkoxide such as sodium ethoxide or potassium tert-but- 
oxide, conveniently at temperatures between -20 and 20.0 ^C, 
preferably at temperatures between 0 and 150 °C. 
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Ctl\TT "Vr^" ' '^"^"""^ °' ^""^"^^ formula I Wherein 
C xs as hereinbefore defined with the exception of the oxygen 
atom and the -NR, group: oxygen 

reacting a compound of general formula 




A - B 



C" - Z4 



/ (VIII) 



wherein 



Of th! '''' ^-----9S ^±..n for C hereinbefore with the exception 
of the oxygen atom and the -NR, group and 

2 denotes a leaving group such as a halogen atom or a sulpho- 

ohon^ '""^ ' °" ^"^'^^^^ - -thanesul- 

Phonyloxy or p-toluenesulphonyloxy group or together with 

hydrogen atom of an adjacent hydrocarbon group denotes 

oxygen atom, with a compound of general formula 



a 

an 



H - D , (IX) 



wherein 

D is as hereinbefore defined. 



TsllZT " "-^-^ in a solvent or fixture 

of solvents such as acetonltrile, ethanol, .methylene chloride 
axmethylformamiae, dimethylsulpho.iae . sulphoje. benzeL 
toluene, chlorobenzene , tetrahydrofuran, benzene/tetrahydro- 
furan or dioxane optionally in the presence of a tertiary 
organic base such as triethylamine, pyridine or 2-dimethyl- 

(Htolr'n'"; °' "-«hyl.diisopropyla.ine 

(Hunig s base), whilst these organic bases ^y si™.ltaneouely 

aHodlu T"' °' °' ^" inorganic base such 

as sodxum carbonate, potassium carbonate or sodium hydroxide 
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solution or in the presence of an alkali or alkaline 'earth 
metal alkoxide such as sodium ethoxide or potassium tert-but- 
oxide, conveniently at temperatures between -20 and 2 00?C, 
preferably at temperatures between 0 and 150 ®C. 

e) In order to prepare a compound of general formula I wherein 
B denotes an R^O-CO-alkylene-NRs group wherein the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
atoms, may additionally be substituted by one or two C^.a-alkyl 
groups or by an RgO-CO or RgO-CO-C^.j-alkyl group, a piperazino 
or homopiperazino group substituted in the 4 position by an 
RgO-CO-Ci.4-alkyl or bis- (RgO-CO) -C^.^-alkyl group or a pyrroli- 
dinyl, piperidinyl or hexahydroazepinyl group substituted in 
the 1 position by an RgO-CO-C^.^-alkyl or bis- (RgO-CO) - Ci.4-alkyl 
group, whilst in each case R^ and Rg are as hereinbefore 
defined: 

reacting a compound of general formula 




wherein 

Ra to Rd, A, C, D and X are as hereinbefore defined and 
B' denotes an R5NH group wherein R5 is as hereinbefore defined, 
a piperazino or homopiperazino group unsubstituted in the 4. 
position, a pyrrol i dinyl , piperidinyl or hexahydroazepinyl 
group unsubstituted in the 1 position, with a compound of 
general formula 

RgO-CO-alkylene-Zg , (XI) 
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wherein 

the alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by one or 
two C,.,-alkyl groups or by an R,0-CX5 or R,0-CO-q.,-alkyl group 
whilst R, in each case is as hereinbefore defined, and 
Z, denotes an exchangeable group such as a halogen atom or a 
substituted sulphonyloxy group, e.g. a chlorine or bromine 
atom, a methyl sulphonyloxy, propyl sulphonyloxy, phenylsulpho- 
nyloxy or benzyl sulphonyloxy group. 

The reaction is optionally carried out in a solvent or mixture 
of solvents such as acetonitrile, methylene chloride, dimethyl - 
formamide, dimethylsulphoxide, sulpholane, benzene, toluene 
chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran or ' 
dioxane conveniently in the presence of a tertiary organic base 
such as triethylamine or N- ethyl -diisopropylamine (Himig's 
base) , whilst these organic bases may simultaneously serve as 
solvents, or in the presence of an inorganic base such as 
sodium carbonate, potassium carbonate or sodium hydroxide 
solution conveniently at temperatures between -20 and 200°C, 
preferably at temperatures between 0 and 150 °C. 

f ) in order to prepare a compound of general formula I wherein 
D denotes an R«0-CO-alkylene-NR, group wherein the alkylene 
moiety, which is straight -chained and contains! to 6 carbon 
atoms, may additionally be substituted by one or two C -alkyl 
groups or by an R,0-CO or R,0-CO.C,.,-alkyl group, a piperazino 
or homopiperazino group substituted in the 4 position by an 
R,0-CO-C,.,.alkyl or bis- (R.O-CO) -C,.,-alkyl group or a pyrroli- 
danyl, piperidinyl or hexahydroazepinyl group substituted in' 
the 1 position by an R.O-CO-C,.,-alkyl or bis- (R,0-CO) -C, «-alkyl 
group, whilst in each case R, and R, are as- hereinbefore 
defined: 
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reacting a compound of general formula 




, (XII) 



wherein 

to A to C and X are as hereinbefore defined and 
D' denotes an RgNH group wherein Rg is as hereinbefore defined, 
a piperazino or homopiperazino group unsubstituted in the 4 
position, a pyrrol idinyl , piperidinyl or hexahydroazepinyl 
group unsubstituted in the 1 position, with a compound of 
general formula 

RgO-CO-alkylene-Zs , (XI) 

wherein 

the alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by one or 
two Ci.2-alkyl groups or by an RgO-CO or R^O-CO-Ci.s-alkyl group, 
whilst Rg in each case is. as hereinbefore defined, and 
Zg denotes an exchangeable group such as a halogen atom or a 
substituted sulphonyloxy group, e,g, a chlorine or bromine 
atom, a methyl sulphonyloxy, propyl sulphonyloxy, phenylsulpho- 
nyloxy or benzyl sulphonyloxy group. 

The reaction is optionally carried out in a solvent or mixture 
of solvents such as acetonitrile, methylene chloride, dimethyl - 
formamide, dimethylsulphoxide, sulpholane, benzene, toluene, 
chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran or 
dioxane conveniently in the presence of a tertiary organic base 
such as triethylamine or N- ethyl -diisopropyl amine (Hunig's 
base) , whilst these organic bases may simultaneously serve as 
solvents, or in the presence of an inorganic base such as 
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sodium carbonate, potassium carbonate or sodium hydroxide 
solution conveniently at temperatures between -20 and 200OC, 
preferably at temperatures between 0 and 150 «>C. 

g) In order to prepare a compound of general formula I wherein 
at least one of the groups R, to R, denotes a hydrogen atom: 

Converting a compound of general formula 




A - B" 

, (XIII) 



C - D" 



wherein 

R. to Ra, A, C and X are as hereinbefore defined, 
B" and D" have the meanings given for B and D hereinbefore, 
with the proviso that at least one of the groups B" or D" 
contains an R,0-CO, (R^O-PO-OR,) or (R,0-PO-R,) group wherein R, 
is as hereinbefore defined and at least one of the groups R, to 
Re does not represent a hydrogen atom, by hydrolysis, treating 
with acids, thermolysis or hydrogenolysis, into a compound of 
general formula I wherein at least one of the groups R^ to R^ 
denotes a hydrogen atom. 

The hydrolysis is conveniently carried out either in the pre- 
sence of an acid such as hydrochloric acid, sulphuric acid, 
phosphoric acid, acetic acid, trichloroacetic acid, trifluoro- 
acetic acid or mixtures thereof or in the presence of a base 
such as lithium hydroxide, sodium hydroxide or potassium 
hydroxide in a suitable solvent such as water, water/methanol, 
water/ethanol, water/isopropanol, methanol, ethanol, water/te- 
trahydrofuran or water/dioxane at temperatures between -10 and 
120«'C, e.g. at temperatures between ambient temperature and the 
boiling temperature of the reaction mixture. 
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If B" or D" in a compound of formula X for example contains the 
tert .butyloxycarbonyl group, the tert. butyl group may also be 
cleaved by treating with an acid such as trif luoroacetic acid, 
formic acid, p-toluenesulphonic acid, sulphuric acid, hydro- 
chloric acid, phosphoric acid or polyphosphoric acid optionally 
in an inert solvent such as methylene chloride, chloroform, 
benzene, toluene, diethylether, tetrahydrof uran or dioxane pre- 
ferably at temperatures between -10 and 120°C, e.g. at tempe- 
ratures between 0 and 60 °C, or thermally, optionally in an 
inert solvent such as methylene chloride, chloroform, benzene, 
toluene, tetrahydrof uran or dioxane and preferably in the pre- 
sence of a catalytic amount of an acid such as p- toluenesul- 
phonic acid, sulphuric acid, phosphoric acid or polyphosphoric 
acid preferably at the boiling temperature of the solvent used, 
e.g. at temperatures between 40 and 120®C. Under the reaction 
conditions mentioned above, any N- tert .butyl oxycarbonylamino or 
N-tert. butyl oxycarbony limine groups present may be converted 
into the corresponding amino or imino groups. 

If B" or D" in a compound of formula X for example contains the 
benzyl oxycarbonyl group, the benzyl group may also be cleaved 
hydrogenolytically in the presence of a hydrogenation catalyst 
such as palladium/charcoal in a suitable solvent such as metha- 
nol, ethanol, ethanol /water, glacial acetic acid, ethyl aceta- 
te, dioxane or dimethylf ormamide, preferably at temperatures 
between 0 and 50 ^C, e.g. ambient temperature, and at a hydrogen 
pressure of 1 to 5 bar. During the hydrogenolysis other groups 
may simultaneously be converted, e.g. a nitro group may be con- 
verted into an amino group, a benzyloxy group into a hydroxy 
group and a N-benzylamino, N-benzylimino, N-benzyl oxycarbonyl- 
amino or N-benzyloxycarbonylimino group into a corresponding 
amino or imino group. 

If according to the invention a compound of general formula I 
is obtained which contains a carboxy or hydroxyphosphoryl 
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group, this may be converted by esterif ication into a corres- 
ponding ester of general formula I or 

If a compound of general formula I is obtained wherein B or D 

I'sltirnr ■^e'^converterby 
cyolxsation xn a corresponding 2-oxo-morpholino compound. 

The subse^ent esterif ication is optionally carried out in a 
solvent or mixture of solvents such as methylene chloride 
^methylformamide, benzene, toluene, chic Jenzene 
drofuran, benzene/tetrahydrofuran or dioxane or pa^i^l^ 
advantageously in a corresponding alcohol, optioLnHn th^ 
presence of an acid such as hydrochloric acid oHn the pre 
sence of a dehydrating agent, e.g. in the presence of L:::;yl 
Z lllr^":;. thionylchloride, trimethylchlorosilane , s^. 

K ! '""'^""IPhonlc acid, P-toluenesulphonio a,lid 
Phosphorus trichloride, phosphorus pentoxide. N.N^di^cio 
hexylcarbodiimide. ».„• -di=yclohexyl=arbodiimid;/N-hyI^:^ 
IZZr i-ole and optionally al^. 

txonally xn the presence of 4-dimethylamino-pyriai„e 

t;::;:r°T'"""^^"^ °^ -ip>'-yi-phosph.~:;n 

15o"cf Kr"""'"""^ " temperatures between o and 
ISO-C, preferably at temperatures between 0 and so-c. 

subse^ent ester formation may also be carried out by. 
reacting a compound which contains a carboxy or hydroxv- 
Phosphoryl group with a corresponding alky^halidl 

^arr!!^""?"' intramolecular cyclisation is optionally 
carried out xn a solvent or mixture of solvents such as 

tZZTZ Hr"'^"'^ -^"»y^ofuran. dioxane or 

toluene xn the presence an acid such as hydrochloric acid or 
P-toluenesulphonic acid at temperatures between , -10 and Lo"c. 

In the reactions described hereinbefore anv • 

present such as hydroxy, carboxy, phosplnT '^j::^... 
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amino / alkylamino or imino groups may be protected during the 
reaction by conventional protecting groups which are cleaved 
again after the reaction. 

For example, a protecting group for a hydroxy group may be a 
trimethylsilyl, acetyl, benzoyl, methyl, ethyl, tert. butyl, 
trityl, benzyl or tetrahydropyranyl group ,- 

protecting groups for a carboxy cproup may be a trimethylsilyl , 
methyl, ethyl, tert. butyl, benzyl or tetrahydropyranyl group, 

protecting groups for a phosphono group may be an alkyl group 
such as the methyl, ethyl, isopropyl or n -butyl group, the 
phenyl or benzyl group, and 

protecting groups for an amino, alkylamino or imino group may 
be a formyl, acetyl, trif luoroacetyl , ethoxycarbonyl , tert. but- 
oxycarbonyl , benzyloxycarbonyl , benzyl , methoxybenzyl or 
2, 4-dimethoxybenzyl group and additionally, for the amino, 
group, a phthalyl group. 

Any protecting group used is optionally subsequently cleaved 
for example by hydrolysis in an aqueous solvent, e.g. in water, 
isopropanol /water, acetic acid/water, tetrahydrofuran/water or 
dioxane/water, in the presence of an acid such as trif luoroace- 
tic acid, hydrochloric acid or sulphuric acid or in the pre- 
sence of an alkali metal base such as sodium hydroxide or 
potassium hydroxide or aprotically, e.g. in the presence of 
iodotrimethylsilane, at temperatures between 0 and 120 ^C, 
preferably at temperatures between 10 and 100 «*C. 

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is 
cleaved, for example, hydrogenolytically , e.g- with hydrogen in 
the presence of a catalyst such as palladium/charcoal in a sui- 
table solvent such as methanol, ethanol, ethyl acetate or gla- 
cial acetic acid, optionally with the addition of an acid such 
as hydrochloric acid at temperatures between 0 and 100**C, but 
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or hyarocMcrlc acL or by „eaLa acid 
optionally using a solvent llT t ^"'^""^"■"'^'Isilane 

n.ethancl or diJhylet^" ".ethyl«,e chloride, dicxane, 

'^''^^^^'^^"ZlTlTlr^^^^^^^ ^'^-^^ "-ting witb 

Of a solvent such as acetiracid ^t^r""'"^ '° 
12000 or by treating with soIi„^ " temperatures between so and 
in the presence of ! solvent r . optionally 
ratures between o a^d 50" " tetrahydrofuran at ten^e^ 

A phthalyl group is preferable, ..1. 

hydrazine or a primaL T ^" '"^ Presence of 

or n-butylan^ne rra^oi:::: "Hyla^ne 

Propanol. toluene/water oTIirnel":"^"'"'- 
and 50OC. ^loxane at temperatures between 2 



0 



as acetone, methylethylketon. T example, xn a solvent such 
a^iCe at temperalures ^^e^".:!^^^^^^^^^^ or -.et.yl.orm- 
temperatures between 60 and loooc Preferably at 

Both alkyl groups may be cleaveri 

Phono group with iodotri™et;::LnT b^ T^^^^'^^-P-'os- 
chlorotri^ethylsilane/sodiu/i:: L: 'fL^°,^:Cr''''^""'' " 
such as methylene chloride ^hi / example, m a solvent 

temperatures between 0 " td 1 btT ^^^^-^-^^^ « 
reaction- mixture, but pre^ra^l ! ^ temperature of the 
and 60 =c. preferably at temperatures between 20 
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Moreover, the compounds of general formula I obtained may be 
resolved into their enantiomers and/or diastereomers, as 
mentioned hereinbefore. Thus, for example, cis/ trans mixtures 
may be resolved into their cis and trans isomers, and compounds 
with at least one optically active carbon atom may be separated 
into their enantiomers. 

Thus, for example, the cis/trans mixtures may be resolved by 
chromatography into the cis and trans isomers thereof, the 
^ compounds of general formula I obtained which occur as race- 

mates may be separated by methods known .per se (cf . Allinger 

N. L. and Eliel E. L. in "Topics in Stereochemistry", Vol. 6, 
Wiley Interscience, 1971) into their optical antipodes and 
compounds of general formula I with at least 2 asymmetric 
carbon atoms may be resolved into their diastereomers on the 
basis of their physical -chemical differences using methods 
known per se, e.gf. by chromatography and/or fractional 

crystallisation, and, if these compounds are obtained in 
racemic form, they may subsequently be resolved into the 
enantiomers as mentioned above. 

The enantiomers are preferably separated by column separation 
on chiral phases or by recrystallisation from an optically 
active solvent or by reacting with an optically active sub- 
. stance which forms salts or derivatives such as e.g. esters or 
amides with the racemic compound, particularly acids and the 
activated derivatives or alcohols thereof, and separating the 
diastereomeric mixture of salts or derivatives thus obtained, 
e.g. on the basis of their differences in solubility, whilst 
the. free antipodes may be released from the pure diastereomeric 
salts or derivatives by the action of suitable agents. Optical- 
ly active acids in common use are e.g. the D- and L-forms of 
tartaric acid or dibenzoyltartaric acid, di-o-tolyl tartaric 
acid, ma.lic acid, mandelic acid, camphorsulphonic acid, glu- 
tamic acid, aspartic acid or quinic acid. An optically active 
alcohol may be for example { + ) or {-) -menthol and an optically 
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active acyl group in amides, for example, may be a ( + ) -or 
( - ) -menthyloxycarbonyl . 

Furthermore, the compounds of formula I may be converted into 
the salts thereof, particularly for pharmaceutical use into the 
physiologically acceptable salts with inorganic or organic 
acids. Acids which may be used for this purpose include for 
example hydrochloric acid, hydrobromic acid, sulphuric acid, 
phosphoric acid, fumaric acid, succinic acid, lactic acid, 
citric acid, tartaric acid or maleic acid. 

Moreover, if the new compounds of formula I thus obtained 
contain a carboxy, hydroxyphosphoryl , sulpho or B-tetrazolyl 
group, they may subsequently, if desired, be converted into the 
salts thereof with inorganic or organic bases, particularly for 
pharmaceutical use into the physiologically acceptable salts 
thereof. Suitable bases for this purpose include for example 
sodium hydroxide, potassium hydroxide, arginine, cyclohexyl- 
amine, ethanolamine, diethanolamine and triethanolamine . 

The compounds of general formulae II to XIII used as starting 
materials are known from the literature in some cases or may be 
obtained by methods known from the literature (cf . Examples I 
to XVI) . 

As already mentioned hereinbefore, the compounds of general 
formula I according to the invention and their physiologically 
acceptable salts have valuable pharmacological properties, 
particularly an inhibiting effect on signal transduction ' 
mediated by the Epidermal Growth Factor receptor (EGF-R) , 
whilst this may be achieved for example by inhibiting ligand 
bonding, receptor dimerisation or tyrosine kinase itself. It 
is also possible to block the transmission of signals to com- 
ponents located further down. 

The biolbgical properties of the new compounds were investiga- 
ted as follows: 
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The inhibition of the EGF-R-mediated signal transmission can 
be demonstrated e.g. with cells which express human EGF-R and 
whose survival and proliferation depend on stimulation by EGF 
or TGF-alpha. A cell line of murine origin dependent on 
interleukin-3- (IL-3) which was genetically modified to express 
functional human EGF-R was used here. The proliferation of 
these cells known as F/L-HERc can therefore be stimulated 
either by murine IL-3 or by EGF (cf . von Ruden, T. et al . in 
EMBO J. 2, 2749-2756 (1988) and Pierce, J. H. et al . in 
; Science 2aa, 628-631 (1988)). 

The starting material used for the F/L-HERc cells was the cell 
line FDC-Pi^ the production of which has been described by 
Dexter, T. M. et al. in J. Exp. Med. 152, 1036-1047 (1980). 
Alternatively, however, other growth- factor-dependent cells 
may also be used (cf . for example Pierce, J. H. et al. in 
Science 223., 628-631 (1988), Shibuya, H. et al. in Cell 211, 
57-67 (1992) and Alexander, W. S. et al. in EMBO J. itt, 3683- 
3691 (1991)). For expressing the human EGF-R cDNA (cf. 
Ullrich, A.' et al. in Nature 2112./ 418-425 (1984)) recombinant 
retroviruses were used as described by von Riiden, T. et al., 
EMBO J. 2, 2749-2756 (1988) , except that the retroviral vector 
LXSN (cf . Miller, A. D. et al. in BioTechniques 2, 980-990 
(1989) ) was used for the expression of the EGF-R cDNA and the 
line GP+E86 (cf. Markowitz, D. et al . in J. Virol. iL2L, 1120- 
1124 (1988)) was used as the packaging cell. 

The test was performed as follows: 

F/L-HERc cells were cultivated in RPMI/1640 medium 
(BioWhittaker) , supplemented with 10 % foetal calf serum. (FCS, 
Boehringer Mannheim) , 2 mM glutamine (BioWhittaker) , standard 
antibiotics and 20 ng/ml of human EGF (Promega) , at 37«>C and 
5% C02. In order to investigate the inhibitory activity of the 

compounds according to the invention, 1.5 x 10^ cells per well 
were cultivated in triplicate in 96 -well dishes in the above 
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medium (200 ul) , the n^ii ^^^i - ^ 

either EGP (20 '„/ , > Proliferation being «i„,ulated with 

tain!I ^""^ "° "-""^in- 11-3. The 11,-3 used was ob- 

tained fro. culture .upematants of the cell line x.3/0 .1^-3 

(1968)) The-compounds according to the invention were dis- 
solved rn 100* di^ethylaulphoxide (I,„so) and added to the 
cultures m various dilutions, the .^xinun DMSO concentration 
being 1%. The cultures were incubated for 48 hours at 3v"c 

In order to determine the inhibitory aotivitv 

according to the invention the rel^Ti^tirnrlTw::" 
measured in O.B. units using the Cell Titer ^^ueous Ho„- 

Radioactive Cell Prolif aration Assay (Promega, . The relative 
P L^c :e^r' calculated as a percentage of the control 
(F/LHERc cells without inhibitor) and the concentration of 
active substance which inhibits the proliferation of the cells 
by 50. (IC50) was derived therefrom. The following results 
were obtained: 



CompouiKd 
(Example no.) 


Inhibition of EGF- 
dependent 
proliferation 
IC50 fnM] 


1 


4b 


1(2) 


20 


2 


230- 


2 (1) 


39 


3 


45 . 


3 (1) 


100 


3(2) 


70 


3(4) 


. 77 


4 


33 



The compounds of general formula I according to the invention 
thus inhibit the signal transduction by tyrosine kln^^I 
demonstrated by the example of the humln EO^^^^Iept^r^rL 
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therefore useful for treating pathophysiological processes 
caused by hyperf unction of tyrosinekinases . These are e.g. 
benign or malignant tumours, particularly tumours of epithe- 
lial and neuroepithelial origin, metastasisation and the 
abnormal proliferation of vascular endothelial cells (neoan- 
giogenesis) . 

The compounds according to the invention are also useful for 
preventing and treating diseases of the airways and lungs 
which are accompanied by increased or altered production of 
< mucus caused by stimulation by tyrosinekinases', e.g. in 

inflammatory diseases of the aiirways such as chronic bron- 
chitis, chronic obstructive bronchitis, asthma, bronchiecta- 
sias, allergic or non-allergic rhinitis or sinusitis, cystic 
fibrosis, al -antitrypsin deficiency, or coughs, pulmonary 
emphysema, pulmonary fibrosis and hyperreactive airways.. 

The compounds are also suitable for treating diseases of the 
gastrointestinal tract and bile duct and gall bladder which 
are associated with disrupted activity of the tyrosinekinases, 
such as may be found e.g. in chronic inflammatory changes such 
as cholecystitis, Crohn's disease, ulcerative colitis, and 
ulcers in the gastrointestinal tract or such as may occur in 
diseases of the gastrointestinal tract which are associated 
with increased secretions, such as Menetrier' s- disease, secre- 
ting adenomas and protein loss syndrome, and also for treating 
nasal polyps and polyps of the gastrointestinal tract of 
various origins such as e.g. villous or adenomatous polyps of 
the large bowel, but also polyps in familial polyposis coli, 
intestinal polyps in Gardner's syndrome, polyps throughout the 
entire gastrointestinal tract in Peutz- Jeghers syndrome, in 
inflammatory pseudopolyps , juvenile polyps, Colitis cystica 
profunda and Pneumatosis cystoides intestinales . 

Moreover, the compounds of general formula I and the physio- 
logically acceptable salts thereof may be used to treat kidney 
diseases, particularly in cystic changes such as cystic kid- 
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neys, for treating renal cysts which may be idiooathl. • 
origin or occur in syndromes such as e a tub! . 

, of tyrosinekinases, such as e c IT/ f ^^'^^^ function 
-psoriasis, , in«a.^.::,^:.!3s "LtssToTLl"""""^ 
system. hype^roXife.ation of hae^topoiatL ceLs etT""' 

ale":::: Z tT'^ P-pe^ies the confounds 

according to th. invention may be usefl on their own or in 
conjunction with other pharmacologically active T . 

example in tumour therapy, in mon!thera^"x " . ' 

With other anti-tumour therapeutic agen^. fore:::^^^^ 
=on*ination with topolsomerase Inhibitors (e a ^t , 
mitosis inhibitors (e.g. vinblastln) !' ""P"""" ' 

With nucleic aoids <e.g ci^pLt" ' TT 

im,r.i„i u Platin, cyclophosphamide, adria- 

' -"SO'-iBts (e.g. tamoxifen,, inhibit;rs li me- 
tabolic processes (e.g. 5-Fnetc.,. cyto,cines (e.g int^r 
HIT treating respirator^ t^Lt 

drseases these compounds may be used on their oZ ^r in 
conjunction with other therapeutic agents for thr, 

ZIZT' ""-^ ^ secretolytic. bLlLl^^^ ^i-"^^ 
inflammatory activity. For treating diseases in the region of 
the gastrointestinal tract, these con^^unds may also bfa^ 
^.nistered on their or in conjunction with s^sta^ces 

^z:i2s iiiir r °^ ^^^^^^^-^ -linfi^rtory 

Instances. These combinations may be administered either 
simultaneously or sequentially. either 

These compounds may be administered either on 
conjunction with other active substanc s by Ltler^r ""^ 
subcutaneous, intramuscular, intrarectal. Lt^perito:!:! 
intranasal route, by inhalation or trans;er::ilTo: Lai 
r^ila'trr^" ""^^^"""^ particularly suitable fir" 
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For pharmaceutical use the compounds according to the invention 
are generally used for warm-blooded vertebrates, particularly 
humans, in doses of 0.01-100 mg/kg of body weight, preferably 
0,1-15 mg/kg. For administration they are formulated with one 
or more conventional inert carriers and/or diluents, e.g. with 
corn starch, lactose, glucose, microcrystalline cellulose, 
magnesium stearate, polyvinylpyrrolidone," citric acid, tartaric 
acid, water, water/ethanol , water/glycerol , water/sorbitol , 
water/polyethyleneglycol , propyleneglycol , stearylalcohol , 
carboxymethylcellulose or fatty substances such as hard fat or 
suitable mixtures thereof in conventional galenic preparations 
such as plain or coated tablets, capsules, powders, 
suspensions, solutions, sprays or suppositories. 

The following Examples are intended to illustrate the present 
invention without restricting it: 
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Preparation of the starting compounds: 

Eyanip1g> j 

<^-^«^t-i^"tyloxycarbonyl- 

500 mg of 4- (3-chloro-4-fluorophenylamino) -6-hydroxy-7-methoxy- 
quxnazoline, 600 mg of 1- [3- (methanesulphonyloxy) propyl] - 
4-tert.butyloxycarbonyl-pipera2ine (prepared by reacting 
1- (3-hydroxypropyl) -4-tert .butyloxycarbonyl-piperazine with 
methanesulphonic acid anhydride in the presence of triethyl- 
amine) and 520 mg of potassium carbonate are stirred in 20 ml 
of dimethylformamide for 8 hours at SQoc. A further 300 mg of 
the piperazino compound are added and stirring is continued for 
another 4 hours at 80oc. The reaction mixture is concentrated 
by evaporation and the residue is divided between water and 
ethyl acetate. The organic phase is concentrated by evaporation 
and the residue is purified by chromatography on a silica gel 
column with ethyl acetate. 
Yield: 700 mg of (82 % of theory) , 

value: 0.29 (silica gel; ethyl acetate/methanol = 9:i) 
Mass spectrum: (M-H) = 544, 546 

The following compounds are obtained analogously to. Example I: 

(1) 4- (3-chloro-4-fluorophenylamino) -6- [3- (1-tert .butyloxycar- 
bonyl-4-piperidinyl) -propyloxy] -T-methoxy-quinazoline 

value: 0.70 (silica gel; ethyl acetate/methanol = 9:i) 

(2) (S) -4- [ {3-bromophenyl) amino] -6- { [i- (tert . butyloxycarbonyl) - 
pyrrolidine-2-yl] methoxy} -7-methoxy-quina2oline 

melting point: 178°C 

Mass spectrum (ESI"): m/z = 527, 529 [M-H] ' 

(3) (J?) -4- [ {3-bromophenyl) amino] -6- { [i- (tert .butyloxycarbonyl) - 
pyrrolidine-2-yl] methoxy} -7-methoxy-guinazoline 

R. value: 0.65 (silica gel, ethyl acetate/methanol =9:1) 
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Mass spectrum (EI): m/z = 528, 530 [M] * 

(4) (S) -4- [ (3-chloro-4-f luoro-phenyl) amino] -6-{ [1- (tert.butyl- 
oxycarbonyl) -pyrrol idin- 2 -yl] methoxy} -7-cyclopentyloxy-quina- 
zoline 

value: 0.76 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia =90:10:0.1) 
Mass spectrum (ESI"): m/z = 555, 557 [M-H] " 

(5) (5) -4- [ (3 -chloro-4-fluoro- phenyl) amino] -6- { [1- (tert .butyl- 
oxycarbonyl) - pyrrol idin- 2 -yl] methoxy} - 7-cyclopentylmethoxy- 
quinazoline 

Melting point: 210-211. 5°C 

Mass spectrum (ESI'): m/z = 569, 571 [M-H]' 

Pyampl^ TT 

4- (3-chloro-4-f luorophenylamino) - 6- [3- (1-piperazinyl) -propyl - 

r^yy^ > 7 -Tn^^ hoyy- qil T na-TiOl i nft 

600 mg of 4- (3-chloro-4-f luorophenylamino) -6- [3- (4-tert .butyl- 
oxycarbonylpiperazino)propyloxy] -7-methoxy-quina2oline in 5 ml 
methylene chloride are mixed with 1.5 ml of trif luoroacetic 
acid and stirred for 2 hours at ambient temperature. The 
reaction mixture is concentrated by evaporation, and combined 
with 2N NaOH. It is decanted off the sticlcy residue, the 
residue is taken up in methanol, concentrated by evaporation 
and triturated with diethyl ether. 
Yield: 280 mg of (50 % of theory) , 

Rf value: 0.49 (aluminium oxide; ethyl acetate/methanol/conc . 

aqueous ammonia = 9:1:0.1) 

Mass spectrum: (M+H) = 446, 448 

The following compounds are obtained analogously to Example II: 

(1) 4- (3'-chloro-4-fluorophenylamino) -6- [3- (4-piperidinyl)pro- 
pyloxy] -V-methoxy-quinazoline 
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R, value: 0.33 (aluminium oxide; ethyl acetate/methanol/conc. 
aqueous ammonia =9:1:0.1) 

Mass spectrum: (M+H) + = 445, 447 

(2) iS) -4- [ (3-bromophenyl)amino] -6- [ (pyrrolidine- 2 -yl) methoxy] - 
7 -me thoxy- quinazol ine 

melting point: 143 °C 

Mass spectrum (ESI*): m/z = 429, 431 [M+H]* 

(3) (R) -4- [ (3-bromophenyl) amino] -6- [ {pyrrolidine-2-yl) methoxy] - 
7 -methoxy- quinazol ine 

value: 0.21 (silica gel, ethyl acetate/methanol/concentrated 
aqueous ammonia solution = 9:i:0.1) 

(4) (5) -4- [ (3-chloro-4-fluoro-phenyl) amino] -6- [ (pyrrolidin- 
2-yl) methoxy] -7-cyclopentyloxy-quinazoline 

R, value: 0.18 (silica gel, methylene chloride/methanol/concen- 

trated aqueous ammonia = 90:10:0.1) 

Mass spectrum (ESI"): m/z = 455, 457 [M-H] " 

(5) (S) -4- [ (3-chloro-4-fluoro-phenyl) amino] -6- [ (pyrrolidin- 
2 -yl) methoxy] -7-cyclopentylmethoxy-quina2oline 

R. value: 0.36 (silica gel, methylene chloride/methanol /concen- 

trated aqueous ammonia = 90:10:0.1) 

Mass spectrum (ESI*): m/z = 471, 473 [M+H]* 



6.9 ml of 1,3-dibromopropene in 20 ml acetonitrile are added 
dropwise to 2.4 g of sarcosine ethyl ester hydrochloaride and 
6 ml of N-ethyl-diisopropylamine in 50 ml of acetonitrile 
After stirring overnight at ambient temperature the mixture is 
concentrated by evaporation and the residue is divided between 
ethyl acetate and water. The organic phase is concentrated by 
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evaporation and the residue is purified by chromatography on 
silica gel (ethyl acetate /methanol = 9:1). 
Yield: 0-77 g, 

value: 0.80 (silica gel; ethyl acetate/methanol = 9:1) 

Mass spectrum: M+ = 237, 239 and 193, 195 

The following compounds are obtained analogously to Example 
III: 

(1) (S) -N- (3 -Bromopropyl) proline methyl ester and 

(5) ^N- (3-chloropropyl)proline methyl ester 

value: 0.84 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (EI): m/z = 249, 251 [M] * and 205, 207 [M] * 

(2) (-R)'-N- (3 -bromopropyl) proline methyl ester and 
(i?) -N- (3 -chloropropyl) proline methyl ester 

R^ value: 0.84 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (EI): m/z = 249, 251 [M] * and 205, 207 [M] * 

■Fixnimple IV 

7.00 g of potassium carbonate and 8.70 ml of dibromoethahe are 
added to 3.50 g of 4- [ (3-bromophenyl) amino] -6-hydroxy-7- 
methoxy-quinazoline in 3 50 ml dimethylf ormamide. The reaction 
mixture is stirred for two hours at 85*^C. Then the mixture is 
concentrated by evaporation and the oily residue is stirred 
with methanol. The bright yellow precipitate formed is suction 
filtered and dried. 
Yield: 3.70 g (81 % of theory), 
Rf value: 0.44 (silica gel, ethyl acetate) 
Mass spectrum (ESI*) : m/z = 452, 454, 456 [M+H] * 

The following compounds are obtained analogously to Example IV: 
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(1) 4- t {3-chloro-4-fluoro-phenyl)aminoJ -6- (2-broino-ethoxy) - 
7-cyclopentyloxy-guinazoline 

value: 0.74 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia =90:10:1) 

Mass spectrum (ESI"): m/z = 478, 480, 482 [M-H] ' 

(2) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6-cyclopentyloxy- 
7- (2-bromo-ethoxy) -guinazoline 

R. value: 0.65 (silica gel, methylene chloride/methanol/concen- 

trated aqueous ammonia =90:10:0.1) 

Mass spectrum (ESI*): m/z = 478, 480, 482 [M-H] " 

34 . 50 g of 4- [ (3-bromophenyl) amino] -6-methylcarbonyloxy- 
7-methoxy-quinazoline in 350 ml ethanol are mixed with 35 ml of 
40% sodium hydroxide solution. The reaction mixture is stirred 
for three hours at ambient temperature. Then the mixture is 
concentrated by evaporation, the residue is taken up in water 
and neutralised with 2N hydrochloric acid. The precipitate 
formed is suction filtered and dried overnight in the circu- 
lating air drier at SO^C. 
Yield: 28.30 g (92 % of theory), 
melting point: 299°C 

Mass spectrum (ESI*): m/z = 346, 348 [M+H] * 

The following compounds are obtained analogously to Example V: 

(1) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6-benzyloxy-7-hydroxy- 
quxnazoline (The reaction is carried out with concentrated 
aqueous ammonia in methanol . ) 

R. value: 0.54 (silica gel, methylene chloride/methanol - 9-1) 
Mass spectrum (ESI*): m/z = 396, 398 [M+H] * 
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(2) 4- [ (3-chlbro-4-fluoro-phenyl) amino] -6-cyclopentyloxy- 
7 -hydroxy- quinazoline (The reaction is carried out with 
concentrated aqueous ammonia in methanol . ) 

value: 0.53 (silica gel, methylene chloride/methanol /concen- 
trated aqueous ammonia = 90:10:0*1) 
Mass spectrum (ESI*): m/z = 374, 376 [M+H] * 

Example VI 

4- [ (3-bromophenyl) amino] -6-methylcarbonyloxy-7-methoxy- 

) gpiinazol ine — — ' • 

13.0 ml of 3-bromoaniline are added to 30.00 g of 4-chloro- 

6- methylcarbonyloxy-7-methoxy-quinazoline in 600 ml isopro- 
panol. The reaction mixture is refluxed for about four hours. 
The reaction mixture is then left to cool. The precipitate 
formed is suction filtered, washed thoroughly with cold iso- 
propanol and dried. 

Yield: 34.57 g (75 % of theory), 
melting point: 238*»C 

Mass spectrum (ESI*): m/z = 388, 390 [M+H]* 

The following compounds are obtained analogously to Example VI : 

^ (1) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6 -benzyloxy- 7 -me- 

thyl carbonyloxy- quinazoline 
Melting point: 267-268 °C 

Mass spectrum (ESI*): m/z = 438, 440 [M+H] * 

(2) 4- I (3-chloro-4-fluoro -phenyl) amino] -6-cyclopentyloxy- 

7 - methyl carbonyloxy- quinazoline 

value: 0.73 (silica gel, methylene chloride /methanol /concen- 
trated aqueous ammonia = 90:10:0.1) 
Mass spectrum (ESI*): m/z = 416, 418 [M+H] * 
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4 - [ (3-bromophenyl) amino] -6-oxiranylmethoxy-7-methoxy- 

1.50 ml of epibromohydrin are added to 5.00 g of 

4- [ (3-bromophenyl) amino] -6-hydroxy-7-methoxy-quina2oline and 

4.75 g of potassium carbonate in 50 ml dimethyl sulphoxide. The 

reaction mixture is stirred for two days at 50«>C. Then it is 

diluted with about 150 ml of water and stirred for a further 

two hours. The precipitate formed is suction filtered and 

purified by chromatography on a silica gel column with ethyl 

acetate as eluant . 

Yield: 850 mg (15 % of theory) , 

melting point: 230-245*0 

Mass spectrum (ESI*) : m/z = 402, 404 [M+H]* 

Eyampl^ VTTT 

8.70 g of dimethyl 2- (4 -benzyl -piperazin-l-yl) -succinate are 
hydrogenated in a mixture of 100 ml methanol and 4.50 ml of 
concentrated hydrochloric acid in the presence of 4.0 0 g of 
palladium (10% on activated charcoal) at ambient temperature 
until the calculated amount of hydrogen is taken up (about an 
hour) . Then the catalyst is removed by suction filtering and 
the filtrate is concentrated by evaporation. A white gel -like 
solid is left. 
Yield: 4.18 g 

Rj value: 0.80 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trifluoroacetic acid = 1:1 :i) 
Mass spectrum (ESI*): m/z = 231 [M+H]* 

The following compormd is obtained analogously to Example VIII: 

(1) dimethyl 3- (piperazin-l-yl) -glutarate di hydro chloride 

value: 0.80 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trifluoroacetic acid = 1:1 :i) 
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Mass spectrum (ESI*): m/z = 254 [M+H] * 

7.22 ml of dimethyl maleate are added to 10,0 ml of N-benzyl- 
piperazine in 15 ml dioxane. The reaction mixture is stirred 
for half an hour at ambient temperature. Then the mixture is 
ref luxed for about a further three hours . For working up the 
reaction mixture is evaporated to dryness. An orange-yellow oil 
remains, which slowly crystallises. 
Yield: 21.3 g (crude product), 
Rf .value: 0.85 (silica gel, methylene 

chloride /methanol/concentrated aqueous ammonia solution = 
90:10:0.5) 

Mass spectrum (EI): m/z = 320 [M] 

The following compound is obtained analogously to Example IX: 

(1) dimethyl 3- {4-benzyl-piperazin-l-yl) -glutarate (reaction 
with dimethyl glutaconate) 

value: 0.49 (silica gel, cyclohexane/ethyl acetate = 1:1) 
Mass spectrum (EI): m/z = 334 [M] * 

Rxamplft X 

4- [ (3-Chloro-4-fluoro-phenyl)amino] -6-hydroxy-7-cyclopentyl- 

ovy-qiH n;q?!o1 i ne __ . 

10 ml of trif luoroacetic acid are added to 1,95 g of 
4- [ (3-chloro-4-f luoro-phenyl) amino] -S-benzyloxy-T-cyclo- 
pentyloxy-quinazoline and the resulting dark brown solution is 
stirred at room temperature over night. Another 5 ml of tri- 
fluoroacetic acid are added and the mixture is stirred for 
approximately 2.5 hours at 50«>C until the reaction is comple- 
ted. The reaction mixture is concentrated in vacuo, diluted 
with water, and adjustet to pH 8-9 by addition of concentrated 
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aqueous animonia. The precipitate is filtered off with suction, 
washed with water, and dried in vacuo at 60«»C. 
Yield: 1.45 g (92 % of theory), 

R, value: 0.56 (silica gel, methylene chloride/methanol 9:i) 
Mass spectrum (ESI"): m/z = 372, 374 [M-H] * 

The following compound is obtained analogously to Example X: 

(1) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6-hydroxy-7-cyclo- 
pentylmethoxy-guinazoline 

R, value: 0.73 (silica gel, methylene chloride/methanol/concen- 

^'^■ated aqueous ammonia = 90:10:0.1) 

Mass spectrum (ESr) : m/z = 386, 388 [M-H] ' 

4- [ (3-chloro-4-f luoro-phenyl) amino] - 6 -benzyl oxy- 7 -cycle - 

PftnfVl oyy-rpn-r.a.>r^1 ^j^f. ; ^ . 

0.65 ml of bromocyclopentane are added to a mixture of 2.30 g 
4- [ ( 3 -chloro-4-f luoro-phenyl) amino] -6-benzyloxy-7-hydroxy- 
quinazoline and 6.00 g potassium carbonate in 6 m'l of N,N-di- 
methyl-formamide and the reaction mixture is stirred for 18 
hours at room temperature. Another 3.00 g of potassium carbo- 
nate and 4 drops of bromocyclopentane are added, and the re- 
sulting mixture is stirred for 2.5 hours at 50°C. The reaction 
mixture is partitioned between ethyl acetate and water, and 
the aqueous layer is extracted with ethyl acetate. The combi- 
ned organic extracts are washed with concentrated aqueous 
sodium chloride solution, dried over magnesium sulfate and 
concentrated in vacuo. The oily residue is triturated with 
methanol, the resulting solid precipitate is filtered off, 
washed with cold methanol, and dried in vacuo. 
Yield: 2.09 g (77 % of theory), 

Rf value: 0.63 (silica gel, methylene chloride/methanol 9:1) 
Mass spectrum (ESI*): m/z = 462, 464 [M-H] • 

The following compound is obtained analogouslyto Example XI: 
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(1) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6-benzyloxy-7-cyclo- 
pent y Ime t hoxy - qu ina z ol ine 

value: 0.84 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia = 90:10: 1) 
Mass spectrum (ESI*) : m/z = 478, 480 [M+H]* 

A - r^bl o-rn- -Hf^n ^ ryl nvy- 7 -ni<=>l-hy1 na-rl^nnyl nyy-mi i nrl zol i nP! 
Prepared by reaction of 6-benzyloxy-7-methylcarbonyloxy-3H- 
qui'nazolin-4-one with thionyl chloride in the presence of 
catalytic amounts of N,N-dimethyl-f ormamide . 
Yield: 98 % of theory, 

Rf value: 0.86 (silica gel, methylene chloride /methanol/concen- 
trated aqueous ammonia = 90:10:0.1) 

The following compound is obtained analogously to Example XII: 

(1) 4 - chloro- 6 - cyclopentyloxy- 7 -methylcarbonyloxy-quinazoline 
Rf value: 0.69 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia = 90:10:0.1) 

Prepared by reaction of 6-benzyloxy-7-hydroxy-3H-quina2olin- 

4-one with acetic anhydride in pyridine. 

Yield: 68 % of theory. 

Melting point: 231-233*^C 

Mass spectrum (ESI'): m/z = 309 [M-H] " 

The following compound is obtained analogously to Example 
XIII: . 

(1) 6-cyclopentyloxy-7-methylcarbonyloxy-3H-quinazolin-4-one 
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R, value: 0.57 (silica gel, methylene chloride/methantol/concen- 
trated aqueous ammonia = 90:10:0.1) 
Mass spectrunt (ESI"): m/z = 287 [M-H] " 

Prepared by reaction of 2-amino-4-hydroxy-5-ben2yloxy-benzoic 
acid with formamidine acetate in ethanol. 
Yield: 72 % of theory, 

value : 0.45 (silica gel , methylene chloride/methanol/concen- 
ti^ated aqueous ammonia = 90:10:0.1) 
Mass spectrum (ESI"): m/z = 267 [M-H]" 

The following compound is obtained analogously to Example XIV: 

(1) 6-cyclopentyloxy-7-hydroxy-3H-quina2olin-4-one 
Ri value: 0.42 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia = 90 : 10 : 0 . 1) 
Mass spectrum (EI): m/z = 246 [M] * 

:^-ATninn-4-hvr}rn-?n^-s-hPn:^yio-ir;r-Kor,. ^ o-ir. ar.-;^ 

Prepared by catalytic hydrogenation of 2-nitro-4-hydroxy- 

S-benzyloxy-benzoic acid with Raney nickel in methanol. 

Yield: 71 % of theory, 

Rf value: 0.53 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia =30:10:0.1) 
Mass spectrum (ESI") : m/z = 258 [M-H] " 

The following compound is obtained analogously to Example XV: 

(1) 2-amino-4-hydroxy-5-cyclopentyloxy-benzoic acid 
Rf value: 0,38 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia = 90:10:0.1) 
Mass spectrum (ESI"): m/z = 236 [M-H] * 
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7 ->TJi ^■ro-2l -hyrfy ovy- c;-b<=>n!7;y1 nyy-bganzoi r arid 

4.8 g of sodium are added portionwise to a mixture of 20,30 g 
6-nitro-benzo tl# 3] dioxole-5-carboxylic acid and 81,2 ml of 
benzyl alcohol in 120 ml of dimethyl sulfoxide cooled in an 
ice/water bath. The reaction mixture is. allowed to warm up to 
room temperature and stirred for approximately 21 hours. The 
brownish red solution is diluted with 6 00 ml of water and 
extracted with methylene chloride. The aqueous layer is acidi- 
) fied with concentrated hydrochloric acid and stirred for two 

hours at room temperature. The precipitate is filtered off, 
washed with water, and dried* 
Yield: IS.GBg (67 % of theory). 
Melting point: 172-175^0 
Mass spectrum (ESI'): m/z = 288 [M-H] ' 

The following compound is obtained analogously to Example XVI : 

(1) 2-nitro-4-hydroxy-5-cyclopentyloxy-ben2oic acid 

Rf va:iue: 0.61 (silica gel, toluene/1, 4 -dioxane/ethanol/acetic 

acid = 90:10:10:6) 

Mass spectrum (ESI"): m/z = 266 [M-H] " 
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Preparation of the end products: 
Exampl f 1 

4- (3-chloro-4-fluorophenylamino) -6- {3- [4- (methoxycarbonylme- 

thyT ) -1 -ripprazipy] lprnnv1owW7-mP^hnyy-q„,-r,^^^-| -iTif ^ 

0.07 ml of methyl bromoacetate in 1 ml of acetonitrile is added 
dropwise to 250 mg of 4- (3-chloro-4-f luorophenylamino) -6- [3- (i- 
piperazinyDpropyloxy] -7-methoxy-quina2oline and 0.13 ml N- 
ethyl-diisopropylamine in 5 ml of acetonitrile. After 2 hours' 
stirring at ambient temperature the mixture is concentrated by 
evaporation, mixed with water and extracted with ethyl acetate. 
The organic phases are washed with saline solution, then dried 
with magnesium sulphate and concentrated by evaporation. 
Yield: 150 mg (51 % of theory), 

value: 0.54 (silica gel; ethyl acetate/methanol/conc . 
aqueous ammonia =9:1:0.1) 
Mass spectrum: (M-H) = 516, 518 

The following compounds are obtained analogously to Example 1: 

(1) 4- (3 -chloro-4-f luorophenylamino) -6- {3- [1- (methoxycarbonyl- 
methyl) -4-piperidinyl] propyloxy) -7-methoxy-quinazoline 

Rf value: 0.79 (silica gel; ethyl acetate/methanol/conc. 
aqueous ammonia =9:1:0.1) 
Mass spectarum: M+ = 516, 518 

( 2 ) ( 5) - 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( { i - [ ( ethoxycarbonyl ) me - 
thyl] -pyrrolidin-2-yl }methoxy) -7-methoxy-quinazoline 

Rj value: 0.68 (silica gel, ethyl acetate/methanol /concentrated 
aqueous ammonia- solution =9:1:0.1) 
Mass spectrum (EI): m/z = 514, 516 [M] * 

(3) (J?) -4- [ (3 -bromophenyl) amino] -6- ( {i- [ (ethoxycarbonyl) me- 
thyl] -pyrrolidin-2-yl}methoxy) -7-methoxy-quinazoline 

Rt value: 0.75 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (EI) : m/z «= 514, 516 [M] * 
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(4) is) -4- [ (3-chloro-4-fluoro-phenyl) amino] -6- ( {l- (methoxy- 
carbonyl) methyl] -pyrrolidin-2-yl}methoxy) -7-cyclopentyloxy- 
quinazoline 

value: 0.59 (silica gel, methylene chloride/methanol /concen- 
trated aqueous ammonia = 90:10:0.1) 
Mass spectrum (ESI"): m/z = 527, 529 [M-H] ' 

(5) (s) -4- [ (3-chloro-4-fluoro-phenyl) amino] -6- {{l- (methoxy- 
carbonyl) methyl] -pyrrolidin-2-yl }methoxy) -7-cyclopentyl- 
met hoxy- quinazol ine 

value: 0.67 (silica gel, methylene chloride/methanol /concen- 
trated aqueous ammonia =90:10:0.1) 
Mass spectrum (ESI'): m/z = 541, 543 [M-H] " 

Kxamplft 2 

4- (3-chlorb-4-fluorophenylamino) -6- {3 - [N- (ethoxycarbonylme- 

fbyl ^ ■TJr- m^^>^y^ ami t^oI pyopyl oyy } -7-mfithoyy-rpn Tia zol inft 

380 Ttig of a mixture of N- (3-bromopropyl) sarcosine ethyl ester 
and N- (3-chloropropyl) sarcosine ethyl ester in 5 ml dimethyl- 
formamide are added dropwise to 500 mg of 4- (3-chloro-4-flupro- 
phenylamino) -6 -hydroxy-7-methoxy-quinazoline and 220 mg of 
potassium tert .butoxide in 15 ml dimethylf ormamide . After 3 
hours* stirring at 80^C and standing overnight a further 11.0 mg 
of potassium tert .butoxide and 190 mg of the sarcosine mixture 
are added and the reaction mixture is stirred for 4 hours at 
BOOC. It is filtered, the filtrate is concentrated by evapora- 
tion, the residue is .talcen up in water and extracted with ethyl 
acetate • The organic phase is separated off, dried and concen- 
trated by evaporation. The residue is purified by chromato- 
graphy on a silica gel column . 
Yield: 390 mg of (52 % of theory), 

Rj value: 0.68 (silica gel;- ethyl acetate/methcoiol/conc . 

aqueous ammonia = 9 : 1 : 0 . 1 ) 

Mass spectrum: (M-H) = 475, 477 



BNSDCX:iD: <WO_0055141A1_I_> 



A, 



wo 00/55141 

PCTmPOO/02228 

- 76 - 

The following compounds are obtained analogously to Example 2 : 

(1) iS) -4- [ (3-bromophenyl) amino] -6- [3- (2-methoxycarbonyl- 
pyrrolidin-l-yl)propyloxy] -7-methoxy-quina2oline 

Rf value: 0.38 (silica gel, ethyl acetate/methanol =9:1) 
Mass spectrum (EI): m/z = 514, 516 [M]* 

(2) (R) -4- [ (3-bromophenyl) amino] -6- [3- (2-methoxycarbonyl- 

pyrrolidin-l-yl) propyloxy] -7-methoxy-quinazoline 

Rf value: 0.41 (silica gel, ethyl acetate/methanol = 9:i) 

Mass spectrum (EI): m/z = 514, 516 [M] * 

4- [ (3-bromophenyl) amino] -6- (2-{4- [ (ethoxycarbonyl) methyl] - 

1.50 ml of diisopropyl-ethylamine and l.io ml of 1- [(ethoxy- 
carbonyl) methyl] -piperazine are added to 1.00 g of 4- [ (3-bro- 
mophenyl) amino] -6- (2-bromoethoxy) -7-methoxy-guinazoline in 
20 ml acetonitrile. The reaction mixture is stirred for two 
days at ambient temperature. The precipitate formed is filtered 
off and the filtrate is concentrated by evaporation. The 
residue is taken up in ethyl acetate and washed once with 
saturated sodium hydrogen carbonate solution and once with ' 
water. The organic phase is dried over magnesium sulphate and 
concentrated by evaporation. The crude product is purified on a 
silica gel column with ethyl acetate/ethanol/concentrated 
ac[ueous ammonia solution (9:1:0.1) as eluant . 
Yield: 450 mg of (38 % of theory), 
melting point: 155«'G 

Mass spectrum (EI) : m/z = 543, 545 [M]* 

The following compounds are obtained analogously to Example 3: 

(1) 4- [ {3-bromophenyl) amino] -6- (2- {n- [ (ethoxycarbonyl) methyl] - 
N-methylamino}ethoxy) -7-methoxy-quina2oline 
Ri value: 0.55 (silica gel, ethyl acetate/methanol = 9:i) 



BNSDOCID: ":WO_0055141A1J.> 



wo 00/55141 PCT/EPOO/02228 

- 77 - 

Mass spectrum (EI): m/z = 488, 490 [M] * 

(2) 4 - [ (3-broraophenyl) amino] -6- (2- {N,N-bis t (ethoxycarbonyl) me- 
thyl ] amino } ethoxy ) - 7 -methoxy-quinazoline 

Rj value: 0.38 (silica gel, ethyl acetate) 
Mass spectrum (EI): m/z = 560, 562 [M] * 

(3) 4- [ (3-bromophenyl)amino] -6- (2-{4- [1,2 bis (methoxycarbonyl) - 
ethyl] -piperazin-l-yl} ethoxy) -7-methoxy-quinazoline 

Rf value: 0.61 (silica gel, ethyl acetate /methanol = 9:1) 
Mass spectrum (EI): m/z = 601, 603 [M] * 

( 4 ) 4 - [ ( 3 -bromophenyl ) amino] - 6- [2-(4-{l-[ (methoxycarbonyl ) me- 
thyl] -2- (methoxycarbonyl) -ethyl} -piperazin-l-yl) ethoxy] - 
7-methoxy-quinazoline 

Rf value: 0,51 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI*") : m/z = 616, 618 [M+H] * 

(5) {R) -4- [ (3-chloro-4-fluoro-phenyl) amino] -6- (2- [2- (methoxy- 
carbonyl) -pyrrolidin-l-yl] -ethoxy} -7-cyclopentyloxy-quina- 
zoline 

Rf value: 0,65 (silica gel, methylene chloride /methanol /concen- 
trated aqueous ammonia =90:10:0.1) 
Mass spectrum (ESI*) : m/z = 527, 529 [M-H] " 

(6) 4- [ (3-chloro-4-fluoro-phenyl)amino] -6- (2- {4- [ (ethoxy- 
carbonyl) methyl] -piperazin-l-yl} -ethoxy) «7-cyclopentyloxy- 
quinazoline 

Rf value: 0.54 (silica gel, methylene chloride /met hand /concen- 
trated aqueous ammonia = 90:10:0.1) 
Mass spectrum (ESI"): m/z = 570, 572 [M-H]" 

(7) 4- [ {3-chloro-4-f luoro-phenyl) amino] -6-cyclopentyloxy- 
7- (2- {N- {2-hydroxy-2-methyl-prop-l-yl) -N- [ (ethoxycarbonyl ) - 
methyl] -amino} -ethoxy) -quinazoline 

Rf value: 0.28 (silica gel, ethyl acetate) 
Mass spectrum (ESI"): m/z = 573, 575 [M-H] " 
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(8) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6-cyclopentyloxy- 

7- [2- (6, 6-dimethyl-2-oxo-morpholin-4-yl} -ethoxy] -guinazoline 
(Thxs compound was obtained by treatment of the compound prepa- 
red by example 3(7) with toluene-4-sulf onic . acid in toluene f 
R. value: 0.23 (silica gel, ethyl acetate) 
Mass spectrum (ESI'): m/z » 527, 529 [M-H] " 

(9) 4- [ (3-chloro-4-fluoro-phenyl)amino] -6-cyclopentyloxy- 
7-{2- [N- (2.oxo-tetrahydrofuran-3-yl) -N-methyl -amino] -ethoxy}- 
quxnazoline (The- starting material 3-methylamino-dihydro- 
furan-2-one was prepared by reaction of 3-bromo-dihydro-furan- 
2-one wxth N-methylbenzyl amine and subsequent hydrogenolytic 
removal of the benzyl group) . ^ 

R, value: 0.42 (silica gel, ethyl acetate/methanol = s-i) 
Mass spectrum (ESr) : m/z = 515, 517 [M+H] * 

(10) 4- [ {3-bromo-phenyl)amino] -6- (2-{N- (2 -hydroxy- 2 -methyl - 
prop-i-yi) -N- [ (ethoxycarbonyl)methyl] -amino} -ethoxy) -7-meth- 
oxy- guinazoline 

(11) 4- [ (3-bromo-phenyl) amino] -6- [2- (6 , 6-dimethyl-2-oxo-mor- 
pholxn-4-yl) -ethoxy] -7-methoxy-quinazoline 

R. value: 0.33 (silica gel, ethyl acetate) 
Mass spectrum (ESI*): m/z = 499, 500 [M+H] " 

4'vl) ' ----3 -6- {2- m- (2-oxo-tetrahydrofuran- 

4-yl) -N-methyl-amxno] -ethoxy} -7 -methoxy-guinazoline (The 
starting material 4 -methylamino-dihydro-furan-2-one was 
prepared by reaction of 5if-furan-2-one with N-methyl -benzyl - 

amine and subseguent hydrogenolytic removal of the benzvl 
group ) ^ 

R, value: 0.38 (silica gel, ethyl acetate/methanol = S-i) 
Mass spectrum (ESI*): m/z = 485, 487 [M-H] " 
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4- [ (3-broTnophenyl) amino] -6- (3- {4- [ (ethoxycarbonyl) methyl] - 
p-jp^T^qTiTn-n ~y1 }-9~hyri-rnyy-pT-npylQyY) - V-Tner.hnxv-aili nazol TTie 
0.16 ml of 1- [(ethoxycarbonyl) methyl] -piperazine are added- to 
500 mg of 4- [ (B-bromophenyl) amino] -S-oxiranylmethoxy-V-methoxy- 
quinazoline in 5 ml ethanol. The reaction mixture is refluxed 
for about 6 hours. Then the mixture is concentrated by evapora- 
tion and the crude product is purified by chromatography on a 
silica gel column with ethyl acetate/ethanol /concentrated 
aqueous ammonia solution (9:1:0.1) as eluant. 
Yield: 97 mg of (14 % of theory) , 
melting point: 118-122<'C 

Mass spectrum (EI): m/z = 573, 575 [M] * 
pjyampTft 5 

4- t (3-bromophenyl) amino] - 6- {2- [4- (carboxymethyl) -piperazin- 

0.19 ml of IN sodium hydroxide solution are added to 100 mg of 
4- [ (3-bromophenyl)amino] -6- (2-{4- [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl}ethoxy) -7-methoxy-quinazoline in 0.30 ml of 
tetrahydrof uran . The reaction mixture is stirred for three 
hours at ambient temperature. Another 0.9 ml of IN sodium 
hydroxide solution are added and the mixture is stirred 
overnight. Then it is neutralised with IN hydrochloric acid and 
concentrated by evaporation. The solid residue is triturated 
with ethyl acetate and suction filtered. 

Yield: 100 mg (contains about 0.5 equivalents sodium chloride), 
value: 0.50 (Reversed phase ready-made TLC plate (E. Merclc) , 
acetonitrile/water/trif luoroacetic acid =50:50:1) 
Mass spectrum (ESI"): m/z = 514, 516 [M-H]' 

The following compounds may also be obtained analogously to the 
foregoing Examples and other methods known from the literature: 
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(1) 4- [ (3-brotnophenyl) amino] -6- ({i- f ( me thoxycarbonyl /methyl] - 
piperidin-4-yl}methoxy) -7-methoxy-quina2oline 

(2) 4-t(3-methylphenyl)amino]-6-({i-f(ethoxycarbonyl)methyl]- 
piperidin-4-yl}raethoxy)-7-methoxy-quina2oline 

(3) 4- [ (3-chlorophenyl) amino] -6- ( {i- [ (ethoxycarbonyl) methyl] - 
piperadin-4 -yl }methoxy) -7-methoxy-guina2oline 

(4) 4- [ (3-chlbro-4-fluoro-phenyl) amino] -6- ( {i- [ (ethoxycarbo- 
nyl) methyl] -piperidin-4-yl}methoxy) -7-methoxy-quina2oline 

(5) 4- [ (indol-5-yl) amino] -6- ( {i- [ (ethoxycarbonyl) methyl] - 
piperidin-4-yl}methoxy) -7-methoxy-guina2oline 

(6) r(l-Phenylethyl)amino]-6-({l-[(ethoxycarbonyl)methyl]- 
piperidin-4-yl}methoxy) -7-methoxy-guina2oline 

(7) 4- [ (3-ethynylphenyl) amino] -6- ( {i- [ (ethoxycarbonyl) methyl] - 
pxperidin-4-yl}methoxy) -7-methoxy-quina2oline 

(8) 4- [ (3-bromophenyl) amino] -6- ( {i- [ (ethoxycarbonyl) methyl] - 
piperidin-4 -yl }methoxy) - 7 -methoxy-quina2oline 

(9) 4- t Olbromophenyl) amino] -6- ({i- [ (hexyloxycarbonyl) methyl] - 
pxperidin-4-yl}methoxy) -7-methoxy-quina2oline 

(10) 4- [ (3-bromophenyl) amino] -6- ({i- [2- (ethoxycarbonyl) ethyl] - 
piperidin-4 -yl }methoxy) - 7-methoxy-quina20line 

(11) 4- [ (3-bromophenyl) amino] -6- ( {i- [3- (ethoxycarbonyl) propyl] - 
piperidin-4-yl}methoxy)-7-methoxy-guina2oline - 

(12) 4- [ (3-bromophenyl) amino] -6- ( {i- [ (ethoxycarbonyl) methyl] - 
piperidin-3 -yl } methoxy ) - 7 -methoxy-quina2oline 
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(13) 4- t (3-bromophenyl) amino] -6- ( {l- t (ethoxycarbonyl)- methyl] - 
pyrrolidin-2-yl}methoxy) -7-methoxy-quinazoline 

(14) 4- [ (3-bromophenyl) amino] -6- ({l- [ (dimethoxyphosphoryl) - 
methyl] -piperidin-4-yl}methoxy) - 7-methoxy-quinazoline 

(15) 4- [ (3-bromophenyl) amino] -6- [ (l-{ [ (methoxy) (raethyl)phos- 
phoryl] methyl } -piperidin-4-yl) methoxy] -7-methoxy-quinazoline 

(16) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( { 1 - [ 1 , 2 -bis ( ethoxycarbonyl ) - 
ethyl] -piperidin-4-yl} methoxy) -7-methoxy-quinazoline 

(17) 4- [ (3-bromophenyl) amino] -6- [ (1- {l- [ (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl} -piperidin-4-yl) methoxy] - 
7-methoxy-quinazoline 

( 18 ) 4 - [ ( 3 -bromophenyl ) amino] - 6- (2-{l-tl - (methoxycarbonyl ) - 
ethyl] -piperidin-4-yl}ethoxy) -7-methoxy-quinazoline 

(19) 4- t (3 -bromophenyl) amino] -6- (2-{l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl}ethoxy) -7-methoxy-quinazoline 

(20) 4- [ (3 -bromophenyl) amino] -6- (2- {4- [ (methoxycarbonyl) me- 
thyl] -piperazin-l-yl}ethoxy) -7-methoxy-quina2oline 

(21) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( 2 - { 4 - [ ( ethoxycarbonyl ) methyl ] - 
piperazin-l-yl}ethoxy) -7-methoxy-quinazoline 

( 22 ) 4 - t ( 3 -bromophenyl ) amino] - 6 - ( 2 - { 1 - [ ( ethoxycarbonyl ) methyl ] - 
piperidin-4 -yl } ethoxy) -7-methoxy-quinazoline 

(23) 4 - [ ( 3 -bromophenyl ) amino] -6-(2-{l-[l,2-bis( ethoxycarbonyl ) - 
ethyl] -piperidin-4 -yl) ethoxy) -7-methoxy-quinazoline 

(24) 4- [ (3 -bromophenyl) amino] -6- (2- {4- [1,2-bis (ethoxycarbo- 
nyl) ethyl] -piperazin-l-yl} ethoxy) -7-methoxy-quinazoline 
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(25) 4- [ (3-bromophenyl)amino] -6- [2- (4-{l- [ (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl} .piperazin-i-yl) ethoxy] -7-meth- 
oxy-quinazoline 

(26) 4- [ (3-bromophenyl)amino] -6- [2- (i-{i- [ (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl} -piperidin-4-yl) ethoxy] -7-meth- 
oxy-- quinazol ine 

(27) 4- [ (3-bromophenyl) amino] -6- {2- [2- (methoxycarbonyl) -pyrro- 
lidin-l-yl] ethoxy} -7-methoxy-quinazoline 

(28) 4- [ (3-bromophenyl) amino] -6- {2- [2- (ethoxycarbonyl) -piperi- 
din-l-yl] ethoxy} -7-methoxy-guinazoline 

(29) 4 - [ ( 3 -bromophenyl ) amino] - 6 - (3 - { 1 - [ (methoxycarbonyl ) me - 
thyl] -piperidin-4-yl}propyloxy) -7-methoxy-quinazoline 

(30) 4- [ (3-bromophenyl) amino] -6- (3-{4- [ (methoxycarbonyl) me- 
thyl] -piperazin-l-yl}propyloxy) -7-methoxy-quinazoline 

(31) 4- [ (3-bromophenyl) amino] -6- (3-{4- [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl}propyloxy) -7-methoxy-quinazoline 

(32) 4- [ (3 -bromophenyl) amino] -6- (3-{l- [ (ethoxycarbonyl) methyl] - 
piperidin-4-yl}propyloxy) -7-methoxy-quinazoline 

(33) 4- [ (3-bromophenyl) amino] -6- (3- {l- [ (ethoxycarbonyl) methyl] - 
piperidin-.4-yl} -2-hydroxy-propyloxy) -7-methoxy-quinazoline 

(34) 4- [ (3-bromophenyl) amino] -6- (3- {4- [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl} -2-hydroxy-propyloxy) -7-raethoxy-quinazoline 

(35) 4 - [ ( 3 -methylphenyl ) amino] - 6 - ( 3 - { 4 - [ (ethoxycarbonyl ) me- 
thyl] -piperazin-l-yl}propyloxy) -7-methoxy-quinazoline 

(36) 4 - [ ( 3 - chlorophenyl ) amino] - 6 - ( 3 - { 4 - [ ( ethoxycarbonyl ) me- 
thyl] -piperazin-l-yl}propyloxy) -7-methoxy-quinazoline 
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(3 7) 4 - [ (indol-5-yl) amino] - 6- (3-{4 - [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl}propyloxy) -7-metlioxy-quinazoline 

(38) 4- t (1 -phenyl ethyl) amino] -6-(3-{4 - [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl} propyl oxy) -T-methoxy-quinazoline 

(39) 4 - [ ( 3 -bromophenyl ) amino] -6-{3-[2 - <methoxycarbonyl ) - 
pyrrolidin-l-yl] propyloxy} -7-methoxy-quinazoline 

(40) 4- [ (3 -bromophenyl) amino] -6- {3- [3- (methoxycarbonyl) -4-me- 
t hy 1 - piperaz in - 1 -y 1 ] propyloxy } - 7 - methoxy - guina zol ine 

(41) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( { 1 - [ (ethoxycarbonyl ) methyl ] - 
piperidin-4-yl} methoxy) -7-ethoxy-quina2oline 

(42) 4 - [ (3 -bromophenyl) amino] -6 - ( {l- t (ethoxycarbonyl) methyl] - 
piperidin-4-yl} methoxy) -7- (2-methoxyethoxy) -quinazoline 

(43) 4 - [ ( 3 -bromophenyl ) amino] -6-(2-{l-[ (ethoxycarbonyl ) methyl ] - 
piperidin-4-yl}ethoxy) -7- (2-methoxyethoxy) -quinazoline 

(44) 4 - [ ( 3 -bromophenyl ) amino] -6- (2-{4 - [( ethoxycarbonyl ) methyl ] - 
piperazin-l-yl}ethoxy) -7- (2-methoxyethoxy) -quinazoline 

(45) 4 - [ ( 3 -bromophenyl ) amino] -6-(2-{4-[( ethoxycarbonyl ) methyl ] - 
pipera2in-l-yl}ethoxy) -7-ethoxy-quinazoline 

(46) 4 - [ ( 3 -bromophenyl ) amino] -6-(3-{l-[( ethoxycarbonyl ) methyl ] - 
piperidin-4-yl }propyloxy) -7-ethoxy-quinazoline 

(47) 4 - t ( 3 -bromophenyl ) amino] -6-(3-{4-[ (ethoxycarbonyl ) methyl ] - 
piperazin-l-yl } propyloxy) -7- (2-methoxyethoxy) -quinazoline 

(48) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( 3 - { 1 - [ ( dimethoxyphosphoryl ) - 
methyl] -piperidin- 4 -yl} propyloxy) -7-methpxy-quinazoline 
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(49) 4- [ (3-bromophenyl)aminb] -6- ( 3 - { 4 - [ (dimethoxyphosphoryl ) - 
methyl] -pxperazin-l-yl}propyloxy) -7-methoxy-quinazoline 

(50) ^-f(3-bromophenyl)amino]-6-[3-(4-{[(n,ethoxy)(ethyl)phos- 
phoryl]„.ethyl}.piperazin-l-yl)propylo^].7-methoKy-quinazoline 

(51) 4- f (3-bromophenyl) amino] -6- [3- { [ (methoxy) (ethyl)phos- 
Phoryl] methyl } -piperidin-4 -yl) propyl oxy] - V-methoxy-guinazoline 

(52) 4- [ (3-bromophenyl) amino] -6- (3- {4- [1, 2-bis (ethoxycarbonyl) - 
ethyl] -pipera2in-l-yl}propyloxy) -7-methoxy-quinazoline 

(53) 4- [ (3-bromophenyl) amino] -6- [3- (1- {1- f (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl }-piperidin,4-yl)propyloxy] - 

7 -methoxy- guinazoline 

(54) 4- [ (3-bromophenyl) amino] -6- (4-{i- [ (ethoxycarbonyl) methyl] - 
Piper idin- 4 -yl } butyloxy ) - 7 -me thoxy-quinazoline 

(55) 4- [ (3-bromophenyl) amino] -6- (4-{4- [ (ethoxycarbonyl) methyl] - 
pxperazin-l-yl}butyloxy) -7-methoxy-guinazoline 

(56) 4- [ (3-bromophenyl) amino] -6- (2- {N- [ (ethoxycarbonyl) methyl] - 
N-methylamino}ethoxy) -7-methoxy-quina2oline 

(57) 4- [ (3-bromophenyl)amino] -6- (2-{N,N-bis [ (ethoxycarbonyl) me- 
thyl] amino}ethoxy) -7-methoxy-quina2oline 

(58) 4- t {3-bromophenyl) amino] -6- (2-{n- [ (ethoxycarbonyl) methyl] - 
N-ethylamino} ethoxy) - 7 -me thoxy-quinazoline 

(59) 4- t {3-bromophenyl) amino] -6- (2- {N- [ (ethoxycarbonyl) methyl] - 
N- (cyclopropylmethyl) -amino} ethoxy) -7-methoxy-quinazoline 

(SO) 4- [ (3-bromophenyl) amino] -6- (2- { [ (ethoxycarbonyl) methyl] - 
amino) ethoxy) -7-methoxy-quinazoline 
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(61) 4- [ (3-broTnophenyl) amino] -6- (2-{N- [ (ethoxycarbonyl) methyl] - 
N - eye lopropyl - amino } ethoxy) - 7 -methoxy -quinazoline 

(62) 4- [ (3-bromophenyl) amino] -6- (2- {N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino} ethoxy) -7-methoxy-quinazoline . 

(63) 4- t (3-bromophenyl) amino] -6- (3- {N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino} propyl oxy) -7-methoxy-quinazoline 

(64) 4 - [ {3-]Dromophenyl) amino] -6- (3- {N,N-bis [ (methoxycarbonyl) - 
methyl] amino }propyloxy) -7-methoxy-quina2oline 

(65) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( 3 - { t { ethoxycarbonyl ) methyl ] - 
amino} propyl oxy) - 7-methoxy-quinazoline 

(66) 4 - [ (3-bromophenyl) amino] -6- (4- {N- [ (ethoxycarbonyl ) methyl] - 
N-methylamino} butyl oxy) -7-methoxy-quinazoline 

(67) 4- [ (3-bromophenyl) amino] -6- (4- {N, N-bis [ (ethoxycarbonyl) me- 
thyl] amino }butyloxy) - 7-methoxy-quinazoline 

(68) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( { 4 - [ (methoxycarbonyl ) methyl ] - 
2-oxo-morpholin-6-yl}methyloxy) -7-methoxy-quinazoline 

(69) 4- [ (3-bromophenyl) amino] -6- [ (4-methyl-2-oxo-morpholin- 
6 -yl) methyl oxy] -7-methoxy-quinazoline 

(70) 4 - [ (3-bromophenyl) amino] -6- [ (2-oxo-morpholin-6-yl) methyl- 
oxy] -7-methoxy-quina2oline 

(71) 4 - [ (4-amino-3 , 5 -dibromo -phenyl) amino] - 6- (3 - {4 - t (methoxy- 
carbonyl) methyl] -piperazin-l-yl} propyl oxy) -7-methoxy-quina- 
zoline 

(72) 4 - [ (4-amino-3 , 5-dibromo-phenyl) amino] - 6- (3- {l- [ (methoxy- 
carbonyl ) methyl] -piperidin-4-yl}propyloxy) -7-methoxy-quina- 
zoline 
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(73) 4- [ (3-bromophenyl) amino] -6, 7-bis (2-{N- [ (ethoxycarbonyl) - 
methyl] -N-methylamino}ethoxy) -quinazoline 

(74) 4- [ (3-bromophenyl) amino] .6, 7-bis {3-{n- [ (ethoxycarbonyl) me- 
thyl] -N-methylamino}propyloxy) -quinazoline 

( 75 ) 4 - [ ( 3 -bromophenyl ) amino] - 6 - [3 - (morpholino) propyloxy] - 
7- [ (ethoxycarbonyl) methoxy] -quinazoline 

(76) 4 - [ (3 - bromophenyl ) amino] - 6 - [ 2 - (morphol ino ) e thoxy] - 7 - [( eth- 
oxycarbonyl ) methoxy] -quinazoline 

(77) 4- [ (3-bromophenyl) amino] -7- ( {i- [ (methoxycarbonyl) methyl] - 
piperidin-4-yl}methoxy) -6 -me thoxy- quinazoline 

(78) 4- [ (3 -methylphenyl) amino] -7- ( {l- [ (ethoxycarbonyl) methyl] - 
piperidin-4-yl} methoxy) -6-methoxy-quinazoline 

(79) 4- [ (3-chlorophenyl) amino] -7- ( {i- [ (ethoxycarbonyl) methyl] - 
piperidin- 4 -yl } methoxy) - 6 -methoxy-quinazoline 

(80) 4- [ (3-chloro-4-fluoro-phenyl) amino] -7- { {i- [ (ethoxycar- 
bonyl) methyl] -piperidin-4-yl} methoxy) -6-methoxy-quinazoline 

(81) 4 - [ ( indol - 5 -yl ) amino] - 7 - ( { i - [ ( ethoxycarbonyl ) methyl ] - 
piperidin- 4 -yl} methoxy) -6-methoxy-quinazoline 

(82) 4- [ (1-phenylethyl) amino] -7- ( {i- [ (ethoxycarbonyl) methyl] - 
piperidin-4-yl} methoxy) -6-methoxy-quinazoline 

(83) 4- [ (3-ethynylphenyl) amino] -7- ( {1- [ (ethoxycarbonyl) methyl] - 
piperidin- 4 -yl } methoxy )- 6 -methoxy-quinazoline 

( 84 ) 4 - [ ( 3 -bromophenyl ) amino] - 7 - ( { 1 - [ (ethoxycarbonyl ) methyl ] - 
piperidin- 4 -yl } methoxy )- 6 -methoxy- quinazoline 
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(85) 4- [ (3-bromophenyl) amino] -7- ({l- [ (hexyloxycarbonyl) methyl] - 
piperidin-4-yl}methoxy) -6-methoxy-quinazoline 

(86) 4- [ {3-bromophenyl) amino] -7- ( {l- [2- (ethoxycarbonyl) ethyl] - 
piperidinr 4 -yl } methoxyl .-6 -methoxy.-guinazoline 

(87) 4- [ (3-bromophenyl) amino] -7- ( {l- [3- (ethoxycarbonyl) propyl] - 
piper idin- 4 -yl } methoxy ) - 6 -methoxy-quinazol ine 

(88) 4 - [ ( 3 - bromophenyl ) amino] - 7 - ( { 1 - [ ( ethoxycarbonyl ) methyl ] - 
piperidin- 3 -yl} methoxy) - 6-methoxy-quinazoline 

(89) 4 - [ ( 3 -bromophenyl ) amino] - 7 - ( { 1 - t ( ethoxycarbonyl ) methyl ] - 
py r r o 1 idin - 2 - y 1 } me t hoxy ) - 6 - me thoxy - quina z o 1 ine 

(90) 4~ [ (3-bromophenyl) amino] -7- ( {l - [ (dimethoxyphosphoryl) me- 
thyl] -piperidin-4-yl}methoxy) -6-methoxy-quinazoline 

(91) 4- [ (3-bromophenyl) amino] -7- [(l-{ t (methoxy) (methyl) phos - 
phoaryl] methyl} -piperidin- 4 -yl) methoxy] -6-methoxy-quinazoline 

(92) 4^ [ (3-bromophenyl) amino] -7- ({l- [1, 2 -bis (ethoxycarbonyl) - 
ethyl] -piperidin-4-yl} methoxy) -6-methoxy-quinazoline 

(93) 4- [ (3-bromophenyl) amino] -7- [ (l-{l- [ (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl} -piperidin-4-yl) methoxy] - 
6-methoxy-c[uinazoline 

(94) 4- [ (3-bromophenyl) amino] -7- (2- {l- [1- (raethoxycarbonyl) - 
ethyl] -piperidin- 4 -yl}ethoxy) -6-methoxy-quinazoline 

(95) . 4- [(3-bromophenyl) amino] -7- (2- {l- [ (me thoxy car bony 1) me- 
thyl] -piperidin-4-yl}ethoxy) -6-methoxy-quinazoline 

(96) 4- t (3-bromophenyl) amino] -7- (2- {4- [ ( met hoxy carbonyl) me- 
thyl] -piperazin-l-yl}ethoxy) -6-methoxy-quinazoline 
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(97) 4- [ (3-bromophenyl) amino] -7- {2- {4- [ (ethoxycarbonyl ) methyl] 
piperazin-l-yl}ethoxy) -6-methoxy-quinazoline 

(98) 4- [ (3-bromophenyl) amino] -7- (2-{l- [ (ethoxycarbonyl ) methyl] 
piperidin-4-yl}ethoxy) -6-methoxy-quinazoline 

(99) 4- [ (3-bromophenyl) amino] -7- (2- {l- [1, 2-bis (ethoxycarbo- 
nyl) ethyl] -piperidin-4-yl}ethoxy) -6-methoxy-quinazoline 

(100) 4- [ (3-bromophenyl) amino] -7- (2- {4- [i, 2-bis (ethoxycarbo- 
nyl) ethyl] -piperazin-l-yl}ethoxy) -S-methoxy-quinazoline 

(101) 4- [ (3-bromophehyl) amino] -7- [2- (4- {l- [ (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl} -piperazin-l-yl) ethoxy] -6-meth- 
oxy-quinazoline 

(102) 4- [ (3-bromophenyl) amino] -7- [2- (l-{i- [ (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl} -piperidin-4-yl) ethoxy] -6-meth- 
oxy-c[uinazoline 

(103) 4- [ (3-bromophenyl) amino] -7- {2- [2- (methoxycarbonyl) -pyrro- 
lidin-l-yl] ethoxy} -6-methoxy-quinazoline 

(104) 4- [ (3-bromophenyl) amino] -7- {2- [2- (ethoxycarbonyl) -piperi- 
din-l-yl] ethoxy} -6-methoxy-quinazoline 

(105) 4- [ (3-bromophenyl) amino] -7- (3- {i- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl}propyloxy) -6-methoxy-quinazoline 

(106) 4- [ (3-bromophenyl) amino] -7- (3- {4- [ (methoxycarbonyl ) me- 
thyl] -piperazin-l-yl }propyloxy) -6-methoxy-quinazoline 

(107) 4- [ (3-bromophenyl) amino] -7- (3- {4- [ (ethoxycarbonyl) me- 
thyl] -piperazin-l-yl }propyloxy) -6-methoxy-quinazoline 

(108) 4- E (3-bromophenyl) amino] -7- (3- {l- [ (ethoxycarbonyl) me- 
thyl) -piperidin-4-yl}propyloxy) -6-methoxy-quinazoline 
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(109) 4- [ (3-bromophenyl) amino] -1- {2 - {l- [ (ethoxycarbonyl) me- 
thyl] -piperidin-4-yl} -2-laydroxy-propyloxy) -6-methpxy-quina- 
zoline 

(110) 4- [ (3-bromophenyl> amino] -7- (3- {4- [ (ethoxycarbonyl) me- 
thyl] -piperazin-l-yl}-2-hydroxy-propyloxy) -6-methoxy-quina- 
zoline 

(111) 4- [ (3-methylphenyl) amino] -7- (3- {4- [ (ethoxycarbonyl) me- 
thyl] - piperaz in- 1-yl} propyl oxy) -6-methoxy-quinazoline 

( 112 ) 4 - [. ( 3 - chlorophenyl ) amino] -7-(3-{4-[( ethoxycarbonyl ) me - 
thyl] -piperazin-l-yl}propyloxy) - 6-methoxy-quinazoline 

(113 ) 4- [ (indol-5-yl) amino] -7- (3- {4- [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl} propyl oxy) -S-methoxy-quinazoline 

(114) 4- [ (1-phenylethyl) amino] -7- (3- {4- [ (ethoxycarbonyl) me- 
thyl] -piperazin-l-yl} propyl oxy) - 6-methoxy-quinazoline 

(115) 4- t (3-bromophenyl) amino] -7- {3- [2- (methoxycarbonyl) - 
pyrrol idin-l-yl] propyloxy} -6-methoxy-quinazoline 

(116) 4- [ (3-bromophenyl) amino] -7- {3 - [3- (methoxycarbonyl) - . 
4 -methyl -piperazin - 1 -yl ] propyloxy } - 6 -methoxy-quinazoline 

( 117 ) 4 - t (3-bromophenyl ) amino] - 7- ( { 1- [ (ethoxycarbonyl ) methyl] - 
piperidin-4-yl}methoxy) -6-ethoxy-quinazoline 

(118) 4- [ (3-bromophenyl) amino] -7- ({l- [ (ethoxycarbonyl ) methyl] - 
piperidin-4-yl}methoxy) -6- (2-methoxyethoxy) -quinazoline 

(119) 4- [ (3-bromophenyl) amino] -7- (2- {l - [ (ethoxycarbonyl) me- 
thyl] -piperidin-4-yl}ethoxy) -6- (2-methoxyethoxy) -quinazoline 
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(120) 4- t (3-bromophenyl)amino3 -7- (2-{4- [ (ethoxycarboilyl) me- 
thyl] -pipera2in-l-yl}ethoxy) -6- (2-methoxyethoxy) -guinazoline 

(121) 4- [ (3-bromophenyl)amino3 -7- (2- {4- [ (ethoxycarbonyl) me- 
thyl] -pipera2in-i-yl}ethoxy) -e-ethoxy-quinazoline 

(122) 4- [ (3-bromophenyl)amino] -7- (3-{i- [. (ethoxycarbonyl) me- 
thyl] -piperidin-4-yl}propyloxy) -6-ethoxy-quinazoline 

( 123 ) 4 - [ ( 3 -bromophenyl ) amino] - 7 - ( 3 - { 4 - [ ( ethoxycarbonyl ) me - 
thyl] -piperazin-l-yl}propyloxy) -6- (2-methoxyethoxy) -guinazoline 

(124) 4- [ (3-bromophenyl) amino] -7- (3- {i- [ (dimethoxyphosphoryl) - 
methyl] -piperidin-4-yl}propyloxy) -6-methoxy-quinazoline 

(125) 4- [ (3-bromophenyl) amino] -7- (3- {4- [ (dimethoxyphosphoryl) - 
methyl ] -piperazin- 1 -yl }propyloxy) - 6-methoxy-quinazoline 

(126) 4-[(3-bromophenyl)amino]-7-[3-(4-{[(methoxy) (ethyl)phos- 
phoryl] methyl} -piperazin-l-yl)propyloxy] -6-methoxy-quinazoline 

(127) 4- [ (3-bromophenyl) amino] -7- [3- (i- { [ (methoxy) (ethyl)phos- 
phoryl]methyl}-piperidin-4-yl)propyloxy] -6-methoxy-quinazoline 

(128) 4- [ (3-bromophenyl) amino] -7- (3- {4- [1, 2-bis (ethoxycarbo- 
nyl) ethyl] -piperazin-l-yl}propyloxy) -6-methoxy-quina2oline 

(129) 4- [ (3-brombphenyl) amino] -7-^ [3- (1- {l- [ (ethoxycarbonyl) - 
methyl] -2- (ethoxycarbonyl) -ethyl} -piperidin-4-yl)propyloxy] - 
6-methoxy-quinazoline 

(130) 4- [ (3-bromophenyl) amino] -7- (4-{l- [ (ethoxycarbonyl) me- 
thyl] -piperidin-4-yl}butyloxy) -6-methoxy-quinazoline 

(131) 4- [ (3-bromophenyl) amino] -7- (4- {4- [ (ethoxycarbonyl) me- 
thyl] -piperazin- l-yl}butyloxy) -6-methoxy-quinazoline 
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(132) 4- [ (3-broTnophenyl) amino] -7- (2-{N- [ (ethoxycarboriyl) me- 
thyl] -N-methylatnino}ethoxy) -6-methoxy-quinazoline 

(133) 4- [ (3-bromophenyl) amino] -7- (2-{N,N-bis [ (ethoxycarbonyl) - 
methyl] amino} ethoxy) -6-methoxy-quinazoline 

( 134 ) 4 - [ ( 3 -bromopheriyl) amino] -7- (2 - {N- [ (ethoxycarbonyl) me- 
thyl] -N-ethylamino} ethoxy) -6-methoxy-quinazoline 

(135) 4- [ (3-bromophenyl) amino] -7- (2-{N- [ (ethoxycarbonyl) me- 
thyl] -N- (cyclopropylmethyl) -amino} ethoxy) -S-methoxy-quinazoline 

(136) 4 - [ ( 3 -bromophenyl ) amino] - 7 - ( 2 - { [ ( ethoxycarbonyl ) methyl ] - 
amino}ethoxy) -6-methoxy-quinazoline 

(137) 4 - [ ( 3 -bromophenyl ) amino] - 7 - ( 2 - {N- [ ( ethoxycarbonyl ) me - 
thyl] -N-cyclopropyl -amino) ethoxy) -6-methoxy-quinazoline 

(138) 4- [ (3-bromophenyl) amino] -7- (2- {N- [ ( me thoxycarbonyl) me- 
thyl] -N-methylamino} ethoxy) -6-methoxy-quinazoline 

(139) 4- [ (3-bromophenyl) amino] -7- (3- {N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino }propyloxy) -6-methoxy-quinazoline 

(140) 4- [ (3 -bromophenyl) amino] -7- (3-{N,N-bis [ (methoxycarbonyl) - 
methyl] amino) propyl oxy) -6-methoxy-quinazoline 

( 141 ) 4 - [ (3 -bromophenyl ) amino] - 7 - ( 3 - { [ (ethoxycarbonyl ) methyl] - 
amino )propyloxy) -6-methoxy-quinazoline 

(142) 4- [ {3-bromophenyl) amino] -7- (4- {N- t (ethoxycarbonyl) me- 
thyl] -N-methylamino )butyloxy) -6-methoxy-quinazoline 

(14 3) 4 - [ (3 -bromophenyl) amino] -7- (4- {n, N- bis [ (ethoxycarbonyl) - 
methyl] amino) butyl oxy) -6-methoxy-quinazoline 
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( 144 ) 4 - [ ( 3 -bromophenyl ) amino] - 7 - ( { 4 - [ (methoxycarbonyl ) methyl] - 
2-oxo-morpholin-6-yl}methyloxy) -6-metlioxy-quinazoline 

(145) 4- [ (3-bromoplienyl) amino] -7- t (4-methyl-2-oxp-morpholin- 
6-yl) metlxyloxy] -6-methoxy-quina2oline 

(146) 4 - [ (3-bromophenyl) amino] -7- [ (2-oxo-morpholin-6-yl) methyl- 
oxy] -6-metlioxy-quinazoline 

(147) 4- [ {4-amino-3,5-dibromo-phenyl) amino] -7- (3- {4- [ (methoxy- 
carbonyl) methyl] -pipera2in~l-yl}propyloxy) -6-methoxy-guina- 
zoline 

(148) 4- [ (4-amino-3,5-'dibromo-phenyl)amino] -7- (3-{l- [ (methoxy- 
carbonyl) methyl] -piperidin-4-yl} propyl oxy) -6-methoxy-guina- 
zolizle 

(149) 4- t (3-bromophenyl) amino] -7- [3- (morpholino) propyloxy] - 
6 - [ (ethoxycarbonyl ) methoxy] -quinazoline 

( 150 ) 4 - [ ( 3 -bromophenyl ) amino] - 7 - [2 - (morpholino) ethoxy] - 
6 - [ (ethoxycarbonyl ) methoxy] -quinazoline 

(151) 4- [ (3-bromophenyl) amino] -6- [2- (2-oxo-morpholin-4-yl) - 
ethoxy] -7 -methoxy- quinazoline 

(152) 4- [ (3-bromophenyl) amino] -6- [3- (2 -oxo-morpholin-4-yl) pro- 
pyloxy] -7-methoxy-quinazoline 

(153) 4- [ (3-bromophenyl) amino] -6- [2- (3-methyl-2-oxo-morpholin- 
4 -yl) ethoxy] -7-methoxy-quinazoline 

(154) 4- [ (3-bromophenyl) amino] -6-^ [2- (5, 5-dimethyl-2-oxo-morpho- 
lin-4-yl) ethoxy] -7-methoxy-quinazoline 

(155) 4 - [ (3-bromophenyl) amino] -6- (2-{4- [ (ethoxycarbonyl) me- 
thyl] -piperazin-l-yl} ethoxy) -7-cyclopropylmethoxy-quinazoline 
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(156 ) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ( 2 - { 4 - [ (ethoxycarbonyl ) me- 
thyl] -pipera2in-l-yl}ethoxy) -T-cyclobutyloxy-quinazoline 

( 157 ) 4 - t ( 3 -bromophenyl ) amino] - 6 - ( 2 - { 4 - [ (ethoxycarbonyl ) me - 
thyll -pipera2in-l-yl}ethoxy) -7-cyclopentyloxy-quinazoline 

(158) 4- [ (3 -bromophenyl) amino] -6- (2- {4- [ (ethoxycarbonyl) me- , 
thyl] -piperazin-l-yl}ethoxy) -7-cyclohexyloxy-quinazoline 

(159) 4- [ (3 -bromophenyl) amino] -6- (2-{4- t (ethoxycarbonyl) me- 
thyl] -piperazin-l-yl}ethoxy) -7-cyclopentylmethoxy-quina2oline 

(160) 4- [ (3 -bromophenyl) amino] -6- (2-{4- [ (ethoxycarbonyl) me- 
thyl] -piperazin-l-yl}ethoxy) -7-cyclohexylmethoxy-quinazoline 

(161) 4- t (3 -bromophenyl) amino] -6- (2- {4- [ (benzyloxycarbonyl) me- 
thyl] -piperazin-l-yl}ethoxy) -7-methoxy-quinazoline 

(162) 4- t (3 -bromophenyl) amino] -6- (2- {4- [ (phenyloxycarbonyl) - 
methyl] -piperazin-l-yl}ethoxy) -7-methoxy-quinazoline 

(163) 4- [ (3 -bromophenyl) amino] -6- (2- {4- [ (indan-S-yloxycar- 
bonyDmethyl] -piperazin-l-yl}ethoxy) -7-methoxy-quinazoline 

(164) 4- [ (3 -bromophenyl) amino] -6- (2-{4- t (cyclohexyloxycar- 
bonyl) methyl] -piperazin-l-yl}ethoxy) -7-methoxy-.quinazoline 

(165) 4 - [ ( 3 - bromophenyl ) amino] - 6 - ( 2 - { 4 - [ ( cyclohexylme thoxy- 
carbonyl ) methyl] -piperazin- l-yl } ethoxy) - 7 -methoxy-quinazoline 

(166) 4- [ (3 -bromophenyl) amino] -6-cyclopropylmethoxy-7- (2- {4- 
[ (ethoxycarbonyl) methyl] -piperazin- l-yl} ethoxy) quinazoline 

(167) 4- [ (3 -bromophenyl) amino] -6-cyclobutyloxy-7- (2-{4- [(eth- 
oxycarbonyl ) methyl] -piperazin- l-yl } ethoxy) quinazoline 
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(168) 4- [ (3-bromophenyl) amino] ~6-cyclopentyloxy-7- (2- {4- [ (eth- 
oxycarbonyl) methyl] -pipera2iii-l-yl}etlioxy) quinazoline 

(169) 4 - [ ( 3 -bromophenyl ) amino] - 6 - cyclopentylmethoxy- 7 - ( 2 - { 4 - 
[ (etlioxycarbonyDmetliyl] -piperazin-l-yl}ethoxy) quinazoline 

(170) 4- [ (3-bromophenyl)amino] -6-cyclo]iexylmethoxy-7- (2-{4- 
[ (ethoxycarbonyl) methyl] -pipera2in-l-yl}ethoxy) quinazoline 

(171) 4- [ (3-bromophenyl) amino] -6-cyclohexyloxy-7- (2- {4- [ (eth- 
oxycarbonyl ) methyl] -piperazin-l-yl } ethoxy) quinazoline 

(172) 4- [ (3-chloro-4-f luoro-phenyl) amino] - 6- [2- (6, 6 -dimethyl - 
2-oxo-morpholin-4-yl) -ethoxy] -7-methoxy-quinazoline 

(173) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [2- (6, 6 -dimethyl - 
2-oxo-morpholin-4-yl) -ethoxy] •7-cyclobutyloxy-quina2oline 

(174) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- [2- (6 , 6-d±methyl- 
2-oxo-morpholin-4-yl) -ethoxy] -7-cyclopentyloxy-quinazoline 

(175) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [2- (6, 6-dimethyl- 
2-oxo-morpholin-4-yl) -ethoxy] -7-cyclohexyloxy-quinazoline 

(176) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- [2- (6, 6 -dimethyl - 
2-oxo-morpholin-4-yl) -ethoxy] -7-cyclopropylmethoxy-quina2oline 

(177) 4- t (3-chloro-4-f luoro-phenyl] amino] -6- [2- (6 , 6-dimethyl- 
2-oxo-morpholin-4-yl) -ethoxy] -7-cyclopentylmethoxy-quinazoline 

(178) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [2- (6 , 6-dimethyl- 
2-oxo-morphoiin-4-yl) -ethoxy] -7-cyclohexylmethoxy-quinazoline 

(179) 4- [ ( 3 -chloro-4-f luoro-phenyl) amino] -6- {2- [N- (2-0x0- 
tetrahydrofuran-4-yl) -N-methyl- amino] -ethoxy} -7-methoxy- 
quinazoline 
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(180) 4- [ (3-chloro-4-fluoro -phenyl) amino] -6- {2- [N- {2-oxo- 
tetrahydrofuran-4-yl) -N-methyl -amino] -ethoxy} -7-cyclopentyl~ 
oxy-quinazoline 

(181) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6- {2- [N- (2-oxo- 
tetrahydrofuran-4-yl) -N-methyl -amino] -etlioxy} -V-cyclopentyl- 
methoxy-quinazoline 

(182) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- {2- [N- (2-oxo- 
tetrahydrofuran-3-yl) -N-methyl- amino] -ethoxy} -7-metlioxy- 
quinazoline 

(183) 4- [ (3-chloro-4-fluoro-p]ienyl) amino] -6-{2- [N- (2-oxo- 
tetrahydrof uran-3-yl) -N-metliyl- amino] -ethoxy} -V-cyclopentyl- 
oxy-quinazoline 

(184) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6- {2- [N- (2-oxo- 
tetrahydrofuran-3-yl) -N-metliyl -amino] -etlioxy} -7-cyclopentyl- 
methoxy-quinazoline 

(185) 4- [ (3-chloro-4-fluofo-phenyl) amino] -6 - [3- (6 , 6-dimethyl- 
2-oxo-morpholin-4-yl) -propyloxy] -7-methoxy-quinazoline 

(186) 4- [ (3-chloro-4-fluoro-phenyl) amino] - 6- [3- (6 , 6 -dime thy 1 - 
2-oxo-morpholin-4-yl) -propyloxy] -7-cyclopentyloxy-quinazoline 

(187) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [3- {6 , 6-dimethyl- 
2-oxo-morpholin-4-yl) -propyloxy] -7-cyclopentylmethoxy-quina- 
zoline 

(188) (R) -4- [ (1 -phenyl -ethyl) amino] -6- [3- (6 , 6-dimethyl-2-oxo- 
morpholin-4-yl) -propyloxy] .7-cyclopentyloxy-quinazoline 

(189) "4- ( (3-chloro-4-fluoro-phenyl) amino] -7- [2- (6, 6-dimethyl- 
2-oxo-morpholin-4-yl) -ethoxy] -6-methoxy-quinazoline 
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(190) 4- [ (3-chloro-4-.fluoro-phenyl) amino] -7- [2- (6 , 6-dimethyl- 
2-oxo-Tnorphblin-4-yl) -ethoxy] -S-cyclobutyloxy-quinazoline 

(191) 4- [(3-chloro-4-fluoro-phenyl) amino] -7- [2- (6 , 6-dimethyl- 
2-oxo-morpholin-4-yl) -etlioxy] -6-cyclopentyloxy-quina2oline 

(192) 4- [ (3-chloro-4-fluoro-phenyl) amino] -7- [2- (6 , 6-dimethyl- 
2-oxo-morpholin-4-yl) -ethoxy] -6-cyclohexyloxy-quina2oline 

(193) 4- [ (3- chloro-4-f luoro- phenyl) amino] -7- [2- (6 , 6-dimethyl- 
2-oxo'morpholin-4-yl) -etlioxy] -6-cyclopropylmethoxy--quina2oline 

(194) 4- [ (3-chloro-4-fluoro-phenyl] amino] -7- [2« (6 , 6~dimethyl- 
2-oxo-morpholin-4-yl) -ethoxy] -6-cyclopentylmethoxy-quinazoline 

(195) 4- [ (3«cliloro-4-fluoro-phenyl) amino] -7- [2- (6, 6 -dimethyl- 
2-oxo-morpholin-4-yl) -ethoxy] -6-cyclohexylmethoxy-quinazoline 

(196) 4- [ (3-chloro-4-fluoro-phenyl) amino] - 7-{2- [N- (2-oxo- 
tetrahydrofuran-4-yl) -N-methyl- amino] -ethoxy} -6-methoxy- 
quinazoline 

(197) 4- [ (3-chloro-4-f luoro-phenyl) amino] -7- {2- [N- (2-oxo- 
tetrahydrofuran-4-yl) -N-methyl- amino] -ethoxy} - 6-cyclopentyl- 
oxy - guinazol ine 

(198) 4- [ (3-chloro-4-fluoro-phenyl) amino] -7- {2- [N- (2-oxo- 
tetrahydrofuran-4-yl) -N-methyl- amino] -ethoxy} -6-cyclopentyl- 
methoxy-quinazoline 

(199) 4- [ (3-chloro-4-fluoro-phenyl) amino] -7- {2- [N- (2-oxo- 
tetrahydrofuran-3-yl) -N-methyl -amino] -ethoxy} -6 -methoxy- 
quinazoline 

(200) 4- [ (3-chloro-4-f luoro-phenyl) amino] -7- {2 - [N- (2-oxo- 
tetrahydrofuran-3-yl) -N-methyl -amino] -ethoxy} -6 -cyclopentyl- 
oxy-quinazoline 
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(201) 4- [ (3-chloro-4-fluoro-phenyl)aniino] -7- {2- [N- (2-oxo- 
tetrahydrofuran-3-yl) -N- methyl -amino] -ethoxy} -6-cyclopentyl- 
me thoxy- quinazol ine 

(202) 4- [ (3 -chloro-4-fluoro -phenyl) amino] -7- [3- (6, 6 - dimethyl - 
2-oxo-morpholin-4-yl) -propyloxy] -6-methoxy-quinazoline 

(203) 4- [ (3-chloro-4-f luoro-phenyl) amino] -7- [3- (6, 6-dimethyl- 
2-oxo-morpholin-4-yl) -propyloxy] -6-cyclopentyloxy-quinazoline 

(204) 4- [ (3-chloro-4-f luoro-phenyl) amino] - 7- [3- (6, 6 -dimethyl - 
2-oxo-morpholin-4-yl) -propyloxy] -6-cyclopentylmethoxy-quiha- 
zoline 

(205) (R) -4- [ (1 -phenyl -ethyl) amino] -7- [3- (6, 6-dimethyl-2-oxo- 
morpholin-4-yl) -propyloxy] -e-cyclopentyloxy-quinazoline 

Flynmple 6 



1 tablet core contains : 
) active substance 

calcium phosphate 
corn starch 
polyvinylpyrrol idone 
hydroxypropylmethylcellulose 

magnesium stearate 
Prf=^pf=^rririon: 

The active substance is mixed with calcium phosphate, com 
starch, polyvinylpyrrolidone, hydroxypropylmethylcellulose and 
half the specified amount of magnesium stearate. Blanks 13 mm 
in diameter are produced in a tablet-making machine and these 
are then rubbed through a screen with a mesh size of 1.5 mm 



75 . 0 mg 
93.0 mg 
35.5 mg 
10.0 mg 
15.0 mg 
1 , Pi mg 
230.0 mg 
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using a suitable machine and mixed with the rest of the 
magnesium stearate . This granulate is compressed in a tablet- 
making machine to foirm tablets of the desired shape. 

Weight of core: 23 0 mg 

die: 9 mm, convex - 

The tablet cores thus produced are coated with a film 
consisting essentially of hydroxypropylmethylcellulose • The 
finished film-coated tablets are polished with beeswax. 
Weight of coated tablet: 245 mg. 

TahlfttR containing 100 mg n-F ar>^^vl=> fi^^Kg^anr.p 

Composition : 

1 tablet contains: 

active substance 100.0 mg 

lactose 80.0 mg 

corn starch 34 , 0 mg 

polyvinylpyrrolidone 4 . 0 mg 

magnesium stearate 2.0 mg 

220.0 mg 



Method of PT-f^par-ahTon^ 

The active sxibstance, lactose and starch are mixed together and 
uniformly moistened with an aqueous solution of the polyvinyl- 
pyrrolidone. After the moist composition has been screened 
(2.0 mm mesh size) and dried in a rack-type drier at 50<»C it is 
screened again (1.5 mm mesh size) and the lubricant is added. 
The finished mixture is compressed to form tablets. 
- Weight of tablet: 220 mg 

Diameter: lo mm, biplanar, facetted on both sides 

and notched on one side. 
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^r^mi-a^nHng mo mar of active RuhRfrance 



Composition: 

1 ta±)let contains: 
active substance 
powdered lactose 
corn starch 
colloidal silica 
polyvinylpyrrolidone 
magnesium stearate 



150.0 mg 
89.0 mg 
40.0 mg 
10.0 mg 
10.0 mg 
1 <^ mg 

300.0 mg 



The active substance mixed with lactose, com starch and silica 
is moistened with a 20% aqueous polyvinylpyrrolidone solution 
and passed through a screen with a mesh size of 1.5 mm. The 
granules, dried at 45°C, are passed through the same screen 
again and mixed with the specified amount of magnesium 
stearate. Tablets are pressed from the mixture. 

Weight of tablet: 300 mg 

die: 10 flat 

w^^ri rtP^i^^TT.^ na p «in^g rTMii-ainina ISO ma of flHtivfi finb8rr>nnft 



1 capsule contains: 
active substance 
com starch {dried 
lactose (powdered) 
magnesium stearate 



approx . 
approx • 

approx. 



150.0 mg 
180 . 0 mg 
87.0 mg 

.0 mg 
420 . 0 mg 
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Preparar i on : 

The active substance is mixed with the excipients, passed 
through a screen with a mesh size of 0,75 mm and homogeneously 
mixed using a suitable apparatus. The finished mixture is 
packed into size 1 hard gelatine capsules. 

Capsule filling: approx, 320 mg 

Capsule shell: size .1 hard gelatine capsule, 

SUTDnos-i tnT-Tf>fi rontaT n-i 1 qn mg of ar^ M'y^ ■QiiVigi-apf.p 

1 suppository contains : 

active substance 150.0 mg 

polyethyleneglycol 1500 550.0 mg 

polyethyleneglycol 6000 460,0 mg 

polyoxyethylene sorbitan monostearate ^40,0 mg 

2, 000 .0 mg 

Prftparation; 

After the suppository mass has been melted the active substance 
is homogeneously distributed therein and the melt is poured 
into chilled moulds. 

I^yampl^ 11 

Susnension rnnta -i ni ng BQ mg nf ar^^^ v<a .cinHghanr»^ / 

100 ml of suspension contain: 

active substance 1.00 g 

carboxymethylcellulose-Na-salt 0.10 g 

methyl p-hydroxybenzoate 0.05 g 

propyl p-hydroxybenzoate 0.01 g 

glucose 10.00 g 

glycerol 5.00 g 

70% sorbitol solution 20.00 g 
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flavouring .0.30 g 

dist. water ad 100 ml 

The distilled water is heated to 70oc. The methyl and propyl 
p-hydroxybenzoates together with the glycerol and sodium salt 
of carboxymethylcellulose are dissolved therein with stirring. 
The solution is cooled to ambient temperature and the active 
substance is added and homogeneously dispersed therein with 
stirring- After the sugar, the sorbitol solution and the 
flavouring have been added and dissolved, the suspension is 
evacuated with stirring to eliminate air. 

5 ml of suspension contain 50 mg of active substance. 



Composition : 

active substance 
0.01 N hydrochloric acid q.s. 
double-distilled water 

) Pt-^par-a^T r>n ; 

The active substance is dissolved in the necessary amount of 
0.01 N HCl, made isotonic with common salt, filtered sterile 
and transferred into 2 ml ampoules. 



ad 



10.0 mg 
2.0 ml 



ZVTT^pr^nl <=>. c ^ r^rMnfa-tninp ^^0 ma of aCfiVfi RUbRtf^nce 



Composition: 

active substance 50.0 mg 

0.01 N hydrochloric acid q.s. 

double-distilled water ad 10.0 ml 
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The active substance is dissolved in the necessary amount of 
0.01 N HCl, made isotonic with common salt, filtered sterile 
and transferred into 10 ml ampoules. 

subfitr^nrff 

1 capsule contains: 

active substance 
lactose for inhalation 



PrffPf=»rr>rion- 

The active substance is mixed with lactose for inhalation. The 
mixture is packed into capsules in a capsule -making machine 
(weight of the empty capsule approx. 50 mg) . 

weight of capsule: 70.0 mg 
size of capsule « 3 

Solution for inhalation for hand-held nebulisers containing 

■ 2.5 ma art.ivp Rnhtgf anr;^ 

1 spray contains: 

active substance 
benzalkonium chloride 
IN hydrochloric acid q.s. 
ethanol/water (50/50) 



5 • 0 mg 
15,n mg 
20.0 mg 



2.500 mg 
0.001 mg 

ad 15.000 mg 
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The active substance and benzalkonium chloride are dissolved 
in ethanol/water (50/50) . The pH of the solution is adjusted 
with IN hydrochloric acid. The resulting solution is filtered 
and transferred into suitable containers for use in hand-held 
nebulisers (cartridges) . 

Contents of the container: 4.5 g 



) 
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1. Bicyclic heterocycles of general formula 




A - B 

, (I) 



wherein 

denotes a hydrogen atom or a C,.,-alkyl group, 

R, denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R to 
R3, whilst 

R, and R,, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a C,.,-alkyl, hydroxy, C,.,-alkoxy, Cs.^-cycloalkyl, . 
C,.,-cycloalkoxy, C,.3-alkenyl or C^.^-alkynyl group, 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a C,.s-alkenyloxy or C3.5-alkynyloxy group, whilst the 
unsaturated moiety may not be linked to the oxygen atom, 

a C,.,-alkylsulphenyl, C,.,-alkylsulphinyl , C,.,-alkylsulpho- 
nyl, C,.,-alkylsulphonyloxy, trif luoromethylsulphenyl , tri- 
fluoromethylsulphinyl or trif luoromethylsulphonyl group, 

a methyl or methoxy group sxabstituted by 1 to 3 fluorine 
atoms , 
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an ethyl or ethoxy group substituted by 1 to 5 fluorine 
atoms , 

a cyano or nitro group or an amino group optionally sub- 
stituted by one or two C^.^-alkyl groups, whilst the sub- 
stituents may be identical or ' different , 

or Ri together with if they are bound to adjacent car- 

bon atoms, denote a -CH=CH-CH=CH/ -CH=CH-NH or -CH=N-NH 
group and 

R3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

a Ci.4-alkyi; trif luoromethyl or C^.^-alkoxy group, 

and R^^, which may be identical or different, each denote a 
hydrogen, fluorine or chlorine atom, a methoxy group or a 
methyl group optionally substituted by a methoxy, dimethyl - 
amino, diethylamino, pyrrolidine, piperidino or moarpholino 
group , 

X denotes a methine group substituted by a cyano group or a 
nitrogen atom, 

A denotes an -O-C^.g-alkylene , -O-C^.^-cycloalkylene , 
-0-Ci.3-alkylene-C3.7-cycloalkylene, -O-C^.^-cycloalkylene- 
C^.^-alkylene or -0-Ci.3-alkylene-C3.7-cycloalkylene-Ci.3-alkylene 
group, whilst the oxygen atom of the abovementioned groups in 
each case is linked to the bicyclic heteroaromatic ring, 

an -O-Ci.g-alkylene group which is substituted by an RgO-CO or 
RgO-CO-Ci.^-alkyl group, whilst Rg is as hereinafter defined and 
the oxygen atom of the abovementioned -O-C^.g-alkylene groups in 
each case is linked to the bicyclic heteroaromatic ring, 

an -O-Cj.e-alkylene group which is substituted from position 2 
onwards by a hydroxy, C^.^-alkoxy, amino, Ci.4-alkylamin6, di- 
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(Ci.4-alkyl) -amino, pyrrolidine, piperidino, morpholin'o, pipe- 
razino or 4 - (C^.^-alkyl) -piperazino group and the oxygen atom of 
the abovementioned-O-C^.g-alkylene groups in each case is linked 
to the bicyclic heteroaromatic ring, 

a -Ci.g-alkylene group, 

an -NR^-Ci.g-alkylene, -NR^-Cj.^-cycloalkylene, -NR4-C^.3-alkylene- 
C3.7-cycloalkylene, -NR4-C3.7-cycloalkylene-Ci.3-alkylene or 
-NR4-Ci.3-alkylene-C3.7-cycloalkylene-Ci.3-alkylene group, whilst 
the moiety of the abovementioned groups in each case is 

linked to the bicyclic heteroaromatic ring, and 

R4 denotes a hydrogen atom or a C^.^-alkyl group, 

an oxygen atom, this being linked to a carbon atom of the 
group B, or 

a NR4 group, the latter being linked to a carbon atom of the 
group B and being as hereinbefore defined, 

B denotes an RgO-CO-alkylene-NRs , (RtO-PO-ORb) -alkylene-NR^ or 
(R7O-PO-R5) -alkylene-NRg group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
atoms, may additionally be substituted by one or two C^.j^^U^yl 
groups or by an RgO-CO or RgO-CO-C^^.^-alkyl group, whilst * 

R5 denotes a hydrogen atom, 

s Ci.4-alkyl group which may be substituted by an RgO-CO, 
(R^O-PO-ORg) or {R7O-PO-R5) group, 

a Cj.^-alkyl group which is substituted from position 2 by a 
hydroxy, Ci^^-alkoxy, amino, C^.^-alkyl amino or di- (Ci.4-al- 
kyl) -amino group or by a 4- to 7-membered alkyleneimino 
group, whilst in the abovementioned 6- to 7-membered 
alkyleneimino groups in each case a methylene group in the 
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4 position may be replaced by an oxygen or sulphur atom, by 
a sulphinyl, sulphonyl, imino or N- (C^.^-alkyl) -imino group, 

a C3.7-cycloalkyl or C3.,-cycloalkyl-Ci.3-alkyl group, 

Rg^ R, and Rg/ which may be identical or different, in each 
case denote a hydrogen atom, 

a Q-alkyl group which may be substituted from position .2 
onwards by a hydroxy, C^.^-alkoxy, amino, C^.^-alkyl amino or 
di- (Ci.4-alkyl) -amino group or by a 4- to 7-membered alky- 
leneimino group, whilst in the abovementioned 6- to 7-mem- 
bered alkyleneimino groups in each case a methylene group 
in the 4 position may be replaced by an oxygen or sulphur 
atom, by a sulphinyl , sulphonyl, imino or N- (C^.^-alkyl) - 
imino group, 

a c^.^-cycloalkyl group optionally substituted by 1 or 2 
methyl groups, 

a- C3.5-alkenyl or C3_3-alkynyl group, whilst the unsaturated 
moiety may not be linked to the oxygen atom, 

a C3.7-cycloalkyl-C,.4-alkyl, aryl, aryl-C^.^-alkyl or RgCO-O- 
(R^CRf) group, whilst 

R^ and Rf, which may be identical or different, in each 
case denote a hydrogen atom or a C^.^-alkyl group and 

Rg denotes a C^.^-alkyl, C3.7-cycloalkyl , C^.^-alkoxy or 
Cs.7-cycloalkoxy group, 

and R, denotes a C^.^-alkyl, aryl or aryl -C,.,- alky 1 group, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an R,0-CO, (R^O-PO-ORe) , (R^O-PO-R,) , RgO-CO-C,.,-alkyl , bis- 
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(RgO-CO) -Ci.4-alkyl, (R^O-PO-ORe) -C^.^-alkyl pr (R^O-PO-R^) • 
Ci.^-alkyl group wherein Rg to R^ are as hereinbefore ' defined, 

a 4- to 7-meTnbered alkyleneimino group which is substituted by 
two RgO-CO or R60-C0-C,^,-alkyl groups or by an RgOCO group and 
an RgO-GO-Ci.4-alkyl group wherein Rg is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^^ and additionally at a cyclic 
carbon atom by an RgO-CO, (R^O-PO-ORe) . {R7O-PO-R5) , R^O-CO- 
C^.^-alkyl, bis- (RgO-CO) -C,.,-alkyl, (R7O-PO-OR3) -C,.,-alkyl or 
(R7O-PO-R5) -Ci.4-alkyl group wherein Rg to R5 are as hereinbefore 
defined and 

Rio denotes a hydrogen atom, a C^.^-alkyl, formyl, 
Ci.4-alkylcarbonyl or C^.^- alky 1 sulphonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^^ and is additionally substituted 
at cyclic carbon atoms by two RgO-CO or RgO-CO-C^.^-alkyl groups 
or by an RgO-CO group and an RgO-CO-C^.^-alkyl group wherein Rg 
and Rio are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an RgO-CO-C^.^-alkyl , bis- 
(RgO-CO) -C,.,-alkyl, {R7O-PO-OR3) -C,.^-alkyl or (R^O-PO-R,) - 
Ci.4-alkyl group wherein Rg to R^ are as hereinbefore defined, 

a piperazino or homopiperazino group, which is substituted in 
the 4 position by an RgO-CO-Ci.^-alkyl , bis- (RgO-CO) -C^.^-alkyl , 
{R,0-PO-ORe) -C,.^-alkyl or (R^O-PO-R,) -C^.^-alkyl group and is 
additionally substituted at cyclic carbon atoms by one or two 
RgO-CO or RgO-CO-C^.^-alkyl groups or by an RgO-CO group and an 
RgO-CO-C^.^-alkyl group wherein R^ to Rg are as hereinbefore 
defined. 
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a tnorpholino or homomorpholino group which is substituted in 
each case by an R,0-CO, (R,0-PO-ORe) , (R^O-PO-R^) , R^O-CO-C^.^-al- 
kyl, bis- (R^O-CO) -C,.,-alkyl, (R,O-P0-ORj -C,.,-alkyl or 
(R^O-PO-Rs) -Ci.4-alkyl group wherein Rj to R, are as. hereinbefore 
defined, 

a morpholino or homomorpholino group which is s\ibstituted by 
two R,0-CO or ReO-CO-C,.4-alkyl groups or by an R^O-CO group and 
an RjO-CO-Ci.^-alkyl group wherein R^ is as hereinbefore defined, 

a pyrrol idinyl, piperidinyl or hexahydroazepinyl group sxibsti- 
tuted in the 1 position by the group R,o/ whilst the abovemen- 
tioned 5 to 7-membered rings are in each case additionally 
siabstituted at a carbon atom by an RsO-CO. {R,0-P0-0R8) , 
(R,0-P0-R3) , R60-C0-Cj.,-alkyl, bis- (RjO-CO) -C^.^-alkyl , 
(r,0-PO-ORb) -C,.,-alkyl or (R,0-PO-R,) -C,.,-alkyl group wherein 
to Rio hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R^o, whilst the abovemen- 
tioned 5 to 7-membered rings in each case are additionally 
substituted at carbon atoms by two R,0-CO or R^O-CO-Ci^-alkyl 
groups or by an R,0-CO group and an RgO-CO-C,.,-alkyl group 
wherein Rg and R^o are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R,0-CO-Ci.,-alkyl , bis- (RgO-CO) - 
Ci.,-alkyl, (R,0-PO-ORe)-Ci.,-alkyl or (R,0-PO-R,) -C^.^-alkyl group 
wherein R^ to Rj are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an R,0-CO-Ci.,-alkyl , bis- (ReO-CO) - 
C,.,-alkyl, (R,0-PO-ORa) -C,.,-alkyl or (R,0-PO-R,) -C,.,-alkyl group, 
whilst the abovementioned 5- to 7-membered rings in each case 
are additionally substituted at carbon atoms by one or two 
RgO-CO or RsO-CO-C,.«-alkyl groups or by an RgO-CO group and an 
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RgO-CO-Ci.^-alkyl group wherein Rg to Rg are as hereinbefore 
defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 4 
• alkyl groups , 

a 2-oxo~morpholinyl group which is substituted in the 4 posi- 
tion by a hydrogen atom, by a C^.^-alkyl, RgO-CO-C^.^-alkyl , 
(R^O-PO-ORb) -C^.^-alkyl or (R^O-PO-R^) -C^.^- alkyl group, whilst Rg 
to Rj are as hereinbefore defined and the abovementioned 2-oxo- 
moirpholinyl groups in each case are linked to a. carbon atom of - 
the group A, 

an RiiNRg group wherein Rg is as hereinbefore defined and 

R^Li denotes a 2-oxo-'tetrahydrofuran-3-yl, 2-oxo-tetrahydro- 
f uran-4 -yl , 2 -oxo- tetrahydropyran- 3 -yl , 2 -oxo- tetrahydro- 
pyran-4-yl or 2~oxo-tetrahydropyran-5-yl group optionally 
substituted by one or two methyl groups, 

or A and B together denotes a hydrogen, fluorine or chlorine 
atom, 

a C^.g-alkoxy group, 

^ Cj.fi-alkoxy group which is substituted from position 2 onwards 
by a hydroxy, C^.^-alkoxy, amino, Cj^^-alkylamino, di- (C^.^-al- 
kyl) -amino, pyrrolidine, piperidino, hexahydroazepino, morpho- 
lino, homomorpholino, piperazino, 4- (Ci.^-alkyl) -piperazino, 
homopiperazino; 4- (G^.^^alkyl) ^homopiperazino or 1-imidazolyl 
group, 

a Ci_4-alkoxy group which is substituted by a pyrrolidinyl , pi- 
per idinyl or hexahydroazepinyl group substituted in the 1 po- 
sition by the group R^^, whilst R^q is as hereinbefore defined. 
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a C^.g-alkoxy group which is siibstituted by an RjO-CO, (R,0-PO- 
ORg) or (R^O-PO-Rs) group, whilst R^ to R^ are as hereinbefore 
defined, 

a C3.,-cycloalkoxy or C3.,-cycloalkyl-Ci.^-alkoxy group, 

an amino, C,.,-alkylamino, di- (C,.,-alkyl) -amino, pyrrolidine, 
piper idino, hexahydroazepino, morpholino, homomorpholino, 
piperazino, 4- (C^.^-alkyl) -piperazino, horaopiperazino or 
4- (Ci.4-alkyl) -homopiperazino group, 

a 2 -oxo -morpholino group which may be substituted by 1 or 2 
methyl groups, 

C denotes an -0-C,.j-alkylene, -0-C«.,-cycloalkylene, -O-C^.j-al- 
kylene-C3.,-cycloalkylene, -0-Q.,-cycloalkylene-Ci.3-alkylene or 
-0-Ci.3-alkylene-C3.7-cycloalkylene-Ci.3-alkylene group, whilst 
the oxygen atom of the abovementioned group in each case is 
linked to the bicyclic heteroaromatic ring, 

an -O-Ci.fi-alkylene group which is substituted by an RgO-CO or 
RgO-CO-Ci.,-alkyl group, whilst is as hereinbefore defined and 
the oxygen atom of the abovementioned-O-C^.g-alkylene groups in 
each case is linked to the bicyclic heteroaromatic ring, 

an -O-Cj.j-alkylene group which is substituted from position 2 
by a hydroxy, Ci.^-alkoxy, amino, C^.^-alkylamino, di- (C^.^-al- 
kyl) -amino, pyrrolidine, piperidino, morpholino, piperazino or 
4 _ (Cj^-alkyl) -piperazino group_ and the oxygen atom of the 
abovementioned-O-Cj.s-alkylene groups in each case is linked to 
the bicyclic heteroaromatic ring, 

a -Cj.g-alkylene group, 

an -NR^-Cj.s-alkylene, -NR«-C3.,-cycloalkylene , -NR,-C,.3-alkylene- 

Cjo-cycloalkylene, -NR,-C,.,-cycloalkylene-C,.3-alkylene or 

-NR^ - C,.3 - alkylene - C3.,- cycloalkylene - C1.3 - alkylene group-, whilst 



BNSDCXID: <Wq! 0055141A1J.> 



wo 00/55141 



PCT/EPOO/02228 



- 112 - 

the -NR,- moiety of the abovementioned groups in each" case is 
linked to the bicyclic heteroaromatic ring and is as herein- 
before defined, 

an oxygen atom, which is linked to a carbon atom of the group 
D, or 

a NR^ group, where the latter is linked to a carbon atom of the 
group D and R^ is as hereinbefore defined, 

D denotes an ReO-CO-alkylene-NRj, (R,0-P0-0R8) -alkylene-NRj or 
(R,0-PO-Rj) -alkylene-NRg group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
atoms, may additionally be substituted by one or two C^.s-alkyl 
groups or by an RjO-CO or RgO-CO-C^.j-alkyl group, whilst R^ to 
R9 are as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is sxibstituted by 
an R,0-CO, {R,0-PO-OR,) , (R^O-PO-R,) , R^O-CO-C^.^-alkyl , bis- 
(RgO-CO) -Ci.,-alkyl, {R^O-PO-ORg) -C,.,-alkyl or (R,0-PO-R,) - 
Ci.4-alkyl group wherein Rg to R^ are as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two R^O-CO or R«0-CO-Ci.«-alkyl groups or by an R,OCO group and 
an R60-CO-Ci.4-alkyl group wherein R^ is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R„ and additionally at a cyclic 
carbon atom by an R,0-CO, (R^O-PO-OR,) , (R,0-PO-R,) , R,0-CO- 
Ci.^-alkyl, bis- (RjO-CO) -Ci.4-alkyl, (R,0-P0-0R8) -C,.^-alkyl or 
(R,0-PO-R,) -Ci.4-alkyl group wherein R^ to R,^ are as hereinbefore 
defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R,o and is additionally substituted 
at cyclic carbon atoms by two RjO-CO or RsO-CO-Ci.4-alkyl groups 
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or by an R«0-CO group and an RsO-CO-C^.,-alkyl group wherein R^ 
and Rio are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an R«0-CO-Ci.«-alkyl , bis- 
(RsO-CO)-Ci.,-alkyl, (R,0-PO-ORe)-Ci.,-alkyl or (R,0-P0-R9) - 
Ci.«-alkyl group wherein Rg to. R, are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R60-C0-Ci.,-alkyl , bis- (Rp-CO) -C,.,-alkyl , 
(R,0-PO-OR,) -C,.,-alkyl or (R,0-PO-R,) -C,.,-alkyl group and is 
additionally stibstituted at cyclic carbon atoms by one or two 
ReO-CO or ReO-CO-Ci.^-alkyl groups or by an RgO-CO group and an 
R,0-CO-Ci.,-alkyl group wherein R^ to R^ are as hereinbefore 
defined, 

a morpholino . or homomorpholino group which is sxibstituted in 
each case by an R^O-CO, (R^O-PO-ORg) , (R,0-PO-R,) . RsO-CO-Ci.,-al- 
kyl, bis-(R60-C0)-C,.,-alkyl, {R,0-PO-ORe) -C^.^-alkyl or 
(R^O-PO-Rs) -Ci.,-alkyl group wherein Rg to R^ are as hereinbefore 
defined, 

a morpholino or homomorpholino group which is substituted by 
two R«0-CO or R60-C0-Ci.,-alkyl groups or by an R,0-CO group and 
an RsO-CO-Ci.4-alkyl group wherein Rj is as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R^^' whilst the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
substituted at a carbon atom by an RgO-CO, (R^O-PO-ORe) , 
(R,0-PO-R,) , Rp-CO-C,.,-alkyl, bis- (R,0-CO) -C,.,-alkyl , (R,0-PO- 
ORb) -Ci.,-alkyl or (R^O-PO-R,) -C^.^-alkyl group wherein R« to R^o 
are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R^o. whilst the abovemen- 
tioned 5- to 7-membered rings are in each case additionally 
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substituted at carbon atoms by two RgO-CO or ReO-CO-Cjl^-alkyl 
groups or by an RgO-CO group and an RgO-CO-Ci.^-alkyl group 
wherein Rg and R^^ are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an ReO-CO-C^.^-alkyl , bis- (R,0-CO) - 
Ci-4-alkyl, (R7O-PO-OR8) -C,.4-alkyl or (R^O-PO-R^) -C^.^-alkyl group 
wherein Rg to R^ are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an R60-C0-Ci.^-alkyl , .bis- (R^O-CO) - 
C,.,-alkyl, (R70-PO-OR8)-Ci.4-alkyl or (R,0-PO-R^) -C,.^-alkyl group, 
whilst the abovementioned 5- to 7-membered rings are in each 
case additionally substituted at carbon atoms by one or two 
RgO-CO or RgO-CO-Ci.4-alkyl groups or by an R^O-CO group and an 
R60-CO-Ci.4-alkyl group wherein R^ to Rg are as hereinbefore 
defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 4 
C1.2 - alkyl groups , 

a 2-oxo-mo2rpholinyl group which is substituted in the 4 posi- 
tion by a hydrogen atom, by a C,.,-alkyl/ RgO-CO-C^.^-alkyl , 
(R^O-PO-ORb) -C^.^-alkyl or (R^O-PO-R,) -C,.,-alkyl group, whilst R, 
to Rj are as hereinbefore defined and the abovementioned 2-oxo- 
morpholinyl groups are in each case linked to a carbon atom of 
the group C, 

an R11NR5 group \5rherein R5 and R^^ are as hereinbefore defined, 
or 

C and D together denote a hydrogen, fluorine or chlorine atom, 
a C^.g-alkoxy group, 

a Cj.g-alkoxy group which- is substituted from position 2 by a 
hydroxy, C^.^-alkoxy, amino, C^.^-alkylamino, di- (C^.^- alkyl ) - 
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amino, pyrrolidino, piperidino, hexahydroazepino, morpholino, 
homomorpholino, piperazino, 4- (C^.^-alkyl) -piperazino, homopi- 
perazino, 4- (C^.^-alkyl) -homopiperazino or 1-imidazolyl group, 

a Ci.4-alkoxy group which is substituted by a pyrrolidinyl , pi- 
peridinyl or hexahydroazepinyl group substituted in the 1 po- 
sition by the group R^o/ whilst R^o is as hereinbefore defined, 

a Ci.g-alkoxy group which is substituted by an RgO-CO, (R^O-PO- 
ORg) or {R7O-PO-R9) group, whilst Rg to Rg are as hereinbefore 
defined, 

a C3.7-cycloalkoxy or C3.,-cycloalkyl-Ci.4-alkoxy group 

an amino, C^.^ -alkyl amino , di- (C^.^-alkyl) -amino, pyrrolidine, 
piperidino, hexahydroazepino, morpholino, homomorpholino, pipe- 
razino, 4- (C^.^-alkyl) -piperazino, homopiperazino or 4- (C^.^-al- 
kyl ) - homop iperaz ino group , 

a 2 -0x0 -morpholino group which may be siibstituted by 1 or 2 
methyl groups, 

with the proviso that at least one of the groups B or D or A 
together with B or C together with D contains an optionally 
substituted 2-oxo-morpholinyl group, an (R^O-PO-ORg) or 
(R^O-PO-Rg) group, or 

that at least one of the groups B or D contains an optionally 
substituted 2 -0x0- tetrahydrof uran-3 -yl , 2-oxo-tetrahydrof uran- 
4 - y 1 , 2- 0x0 - 1 e t r ahy dr opy r an - 3 - y 1 , 2 - 0x0 - 1 e t r ahydropyr an - 4 - y 1 or 
2-oxo-tetrahydropyran-5-yl group, or 

that at least one of the groups A, B, C or D or A together with 
B or C together with D contains an RgO-CO group and additional- 
ly one of the groups A, B, C or D or A together with B or C 
together with D contains a primary, secondary or tertiary amino 
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function, whilst the nitrogen atom of this amino function is 
not linked to a carbon atom of an aromatic group, 

whilst by the aryl moieties mentioned in the definition of the 
abovementioned groups is meant a phenyl group which may in each 
case be monosubstituted by R^^, mono-, di- or trisubstituted by 

or monosubstituted by R^^ and additionally mono- or disub- 
stituted by R^^, whilst the substituents may be identical or 
different and 



Ri2 denotes a cyano, carboxy, C^.^-alkoxycarbonyl , aminocarbo- 
nyl/ Ci.4-alkylaminocarbonyl, di- (C^.^-alkyl) -aminocarbonyl , 
C,,4-alkylsulphenyl, C^.^-alkylsulphinyl , C,., - alky 1 sulphonyl , 
hydroxy, Ci.^-alkylsulphonyloxy, trif luoromethyloxy, nitro, 
amino, C^.^ - alky 1 amino, di- (Ci^^-alkyl) -amino, C^^^-alkyl- 
carbonyl amino, N- (C^.^-alkyl) -C,.^-alkylcarbonylamino, C,.,-al- 
kylsulphonylamino, N- (Ci^^-alkyl) -C^.^-alkylsulphonylamino, 
aminosulphonyl , Ci.4-alkylaminosulphonyl or di- (C^.^-alkyl) - 
aminosulphonyl group or a carbonyl group which is substituted 
by a 5- to 7-membered alkyleneimino group, whilst in the 
abovementioned 6- to 7-membered alkyleneimino groups in each 
case a methylene group in the 4 position may be replaced by 
an oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino 
or N- (Ci.4-alkyl) -imino group, and 

Ri3 denotes a fluorine, chlorine, bromine or iodine atom, a 
Ci.4-alkyl, trifluoromethyl or C^.^-alkoxy group or 

two groups R^j, if they are bound to adjacent carbon atoms, 
together denote a C3.5-alkylene, methylenedioxy or 1,3-buta- 
dien-l,4-ylene group, 

the tautomers, the stereoisomers and the salts thereof. 



BNSDOCID: <WO^0055l41AlJ. 



wo 00/55141 PCT/EPOO/02228 

- 117 - 

2. Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

denotes a hydrogen atom, 

R^ denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R^ to 
R3, whilst 

Rj and Rj, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a methyl, ethyl, hydroxy, methoxy, ethoxy, amino, cyano, 
vinyl or ethynyl group, 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a methyl or methoxy group substituted by 1 to 3 fluorine 
atoms or 

R^ together with R,, if they are "bound to adjacent carbon 
atoms, denote a -CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH group 
and 



R3 



denotes a hydrogen, fluorine, chlorine or bromine atom, 
R^ and Rd in each case denote a hydrogen atom, 
X denotes a nitrogen atom, 

A denotes an -0-C,.,-alkylene , -0-C,.,-cycloalkylene , -0-A-,-al- 
kylene-C3.,-cycloalkylene, -0-C,.,-cycloalkylene-C,.3-alkylene or 
-0-C,.3-alkylene-C3.,-cycloalkylene-C,.3-alkylene group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring. 
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an -0-C2.4-alkylene group which is sxibstituted from position 2 
onwards by a hydroxy group, whilst the oxygen atom of the 
abovementioned-O-Cj.^-alkylene groups in each case is linked to 
the bicyclic heteroaromatic ring, or 

an oxygen atom, this being linked to a carbon atom of the 
group B, 

B denotes an RgO-CO-alkylene-NRg, (R^O-PO-ORg) -alkylene-NRg or 
(R^O-PO-Rj) -alkylene-NRs group wherein in each case the alkylene 
moiety, which is straight -chained and contains a to 4 carbon 
atoms, may additionally be sxibstituted by one or two C^.s-alkyl 
groups or by an RgO-CO or R60-CO-Ci.2-alkyl group, whilst 

R5 denotes a hydrogen atom, 

a Ci.4-alkyl group which may be substituted by an RgO-CO 
group , 

a C2.4-alkyl group which is substituted from position 2 by a 
hydroxy or C^.^-alkoxy group, 

a C3_g-cycloalkyl or C3.g-cycloalkyl-Ci.3-alkyl group, 

Rg, R7 and R^, which may be identical or different, in each 
case denote a hydrogen atom, 

a Ci.g-alkyl group which may be substituted from position 2 
onwards by a hydroxy, C^.^-alkoxy or di- {Ci.^-alkyl) -amino 
group or by a 4- to 7-membered alkyleneimino group, whilst 
in the abovementioned 6- to 7-membered alkyleneimino. groups 
in each case a methylene group in the 4 position may be 
replaced by an oxygen atom or by an N- (Ci.2-alkyl) -imino 
group, 

a C4.g-cycloalkyl group. 
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a Cj.s-alkenyl or Cj.j-alkynyl group, whilst the lansaturated 
moiety may not be linked to the oxygen atom, 

a C3.6-cycloalkyl-C,.«-alkyl, aryl, aryl-C^.^-alkyl or RgCO-O- 
(R^CRt) group, whilst 

Rg and Rf, which may be. identical or different, in each 
case denote a hydrogen atom or a C^.^-alkyl group and 

Rg denotes a C,.,-alkyl, Cj.e-cycloalkyl , C^.^-alkoxy . or 
Cs.g-cycloalkoxy group, 

and Rg denotes a C^.^-alkyl group, 

a 4- to 7-membered alkyleneimino group which is sxibstituted by 
an RgO-CO, R,0-CO-C,.,-alkyl or bis- (RgO-CO) -C,.,-alkyl group 
wherein Rg is as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two RgO-CO or R60-CO-Ci.4-alkyl groups wherein R^ is as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^o and additionally at a cyclic 
carbon atom by an R,0-CO, R,0-CO-C,.,-alkyl or bis- {R^O-CO) - 
Ci.4-alkyl group wherein R^ is as hereinbefore defined and 

Rjo denotes a hydrogen atom, a methyl or ethyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R,o and is additionally substituted 
at cyclic carbon atoms by two R,0-CO or R,0-CO-C,.,-alkyl groups 
wherein R^ and R^, are as hereinbefore defined, 

a piperazino or homopiperazino group which in each case is 
substituted in the 4 position by an RjO-CO-C^.^-alkyl , bis- 
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(RjO-CO) -C,.^-alkyl, (R,0-PO-OR,) -C,.,-alkyl or (R,0-PO-R,) - 
C,.,-alkyl group wherein to R^ are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an ReO-CO-C^.^-alkyl or bis- (RjO-CO) -C,.,-alkyl 
group and is additionally substituted at cyclic carbon atoms by 
one or two R,0-CO or R60-C0-C,.,-alkyl groups wherein R, is as 
hereinbefore defined, 

a morpholino or homomorpholino group which is substituted in 
each case by an R«0-CG, RsO-CO-C^.^-alkyl , or bis- (R^O-CO) - 
Ci.4-alkyl group wherein R^ is as hereinbefore defined, 

a morpholino or homomorpholino group which is substituted by 
two. RgO-CO or RsO-CO-Ci.^-alkyl groups wherein Rg is as 
hereinbefore defined, 

a pyrrolidinyl , piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R.^, whilst the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
substituted at a carbon atom by an RjO-CO, R60-C0-Ci.,-alkyl or 
bis- (RgO-CO) -C,.^-alkyl group wherein R^ and R^^ are as herein- 
before defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R,,, whilst the abovemen- 
tioned 5- to 7-membered rings are in each case additionally 
substituted at carbon atoms by two RgO-CO or RgO-CO-C^.^-alkyl 
groups wherein Rg and R„ are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an ReO-CO-C^.^-alkyl , bis- (RjO-CO) - 
C,.,-alkyl, (R,0-PO-ORg)-C,.,-alkyl or (R,0-PO-R,) -C^.^-alkyl group 
wherein Rg to R^ are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R«0-CO-Ci.«-alkyi or bis- 
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(R O-CO) -Ci.4-alkyl group, whilst the abovementioned 5- to 
7-meTnbered rings are in each case additionally substituted at 
carbon' atoms by one or two RgO-CO or R^O-CO-C^.^-alkyl groups 
wherein Rg is as .hereinbefore defined, 

a 2-oxo-Tnorpholino group which may be substituted by 1 to 4 
Ci.2-a-ll^yl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a hydrogen atom, by a C^.^-alkyl or RgO-CO-C^.^-alkyl 
group, whilst Rg is as hereinbefore defined and the abovemen- 
tioned 2-oxo-morpholinyl groups in each case are linked to a 
carbon atom of the group A, 

an R11NR5 group wherein R5 is as hereinbefore defined and 

R^i denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydro- 
f uran-4 -yl , 2 -0x0- tetrahydropyran-3 -yl , 2 -0x0- tetrahydro- 
pyran-4-yl or 2-oxo-tetrahydropyran-5-yl group optionally 
substituted by one or two methyl groups, 

or A and B together denote a hydrogen atom. 



a C^.^-alkoxy group, 

a Cj.^-alkoxy group which is substituted from position 2 by a 
hydroxy, C^.^-alkoxy, amino, C^.^ - alky 1 amino, di- (C^.^-alkyl) - 
amino, pyrrolidine, piperidino, morpholino, piperazino or 
4- (C^^.^-alkyl) -piperazino group, 

a Gi.4-alkoxy group which is substituted by a pyrrolidinyl or 
piperidinyl group substituted in the 1 position by the group 



no ' 



whilst Rio is as hereinbefore defined, 



a Ci.^-alkoxy group which is substituted by an RgO-CO group, 
whilst Rg is as hereinbefore defined. 
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a C,.,-cycloalkoxy or C3.,-cycloalkyl-C,.,-alkoxy group, 

C denotes an -O-C^.^-alkylene, -0-C«.,-cycloalkylene, -0-C,.3-al- 
kylene-C3.,-cycloalkylene, -0-C4.,-cycloalkylene-Ci.3-alkylene or 
-0-Ci.3-alkylene-C3.,-cycloalkylene-C,.3-alkylene group, whilst 
the oxygen atom of the abovementioned group in each case is 
linked to the bicyclic heteroaromatic ring, 

an -0-C,.,-alkylene group which is substituted from position 2 
onwards by a hydroxy group, whilst the oxygen atom of the 
abovementioned-0-C2.,-alkylene groups in each case is linked to 
the bicyclic heteroaromatic ring, or 

an oxygen atom, which is linked to a carbon atom of the group 
D, 

D denotes an R^O-CO^alkylene-NRs, (R,0-P0-0RJ -alkylene-NR^ or 
(R,0-PO-Rg) -alkylene-NRs group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C^.^-alkyl 
groups or by an R,0-CO or R,0-CO-C,.,-alkyl group, whilst 'r^ to 
Rj, are as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an R,0-CO, R,0-CO-C,.,-alkyl or bis- {R,O-C0) -C,.,-alkyl group 
wherein Rg is as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two R,0-CO or R«0-CO-C,.,-alkyl groups wherein R, is as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^,, and additionally at a cyclic 
carbon atom by an RjO-CO, RgO-CO-C^.^-alkyl or bis- (R,0-CO) - 
C,.,-alkyl group wherein R, and R„ are as hereinbefore defined. 
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a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R^o and is additionally substituted 
at cyclic . carbon atoms by tvo RgO-CO or RsO-CO-Ci.^-alkyl groups 
wherein Rg and Rxo are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an RgO-CO-Ci.^-alkyl , bis- 
(RgO-CO) -C,.^-alkyl, (R,0-PO-OR8) -C^.^-alkyl or (R,0-PO-R,) - 
C^_^_alkyl group wherein Rg to R9 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R^O-CO-C^.^-alkyl or bis- (RgO-CO) -q.^-alkyl 
group and is additionally siabstituted at cyclic carbon atoms by 
one or two RsO-CO or RsO-CO-Ci.4-alkyl groups wherein Rg is as 
hereinbefore defined, 

a morpholino or homomorpholino group which is substituted in 
each case by an RgO-CO, RgO-CO-C^.^-alkyl , or bis- (RgO-CO) - 
C^^_alkyl group wherein Rg is as hereinbefore defined, 

a morpholino or homomorpholino group which is substituted by 
two RgO-CO or RsO-CO-Ci.4-alkyl groups wherein Rg is as 
hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R^o/ whilst the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
substituted at a carbon atom by an R^O-CO, RgO-CO-C,.,-alkyl or 
bis- (RgO-CO) -Ci.4-alkyl group wherein Rg and R^o are as herein- 
before defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R^o/ whilst the abovemen- 
tioned 5- to 7-membered rings are in each case additionally 
substituted at carbon atoms by two RgO-CO or RgO-CO-Ci.^-alkyl 
groups wherein Rg and R^o are as hereinbefore defined. 
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a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an RsO-CO-Ci.^-alkyl, bis- (RgO-CO) - 
C,.,-alkyl, (R,0-PO-ORe)-C,.,-alkyl or (R,0-PO-R,) -C,.,-alkyl group 
wherein Rg to R^ are as hereinbefore defined. 



a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sxib- 
stituted in the 1 position by an RgO-CO-CL^-alkyl or bis- 
(RgO-CO) -Ci.4-alkyl group, whilst the abovementioned 5- to 
7-membered rings are in each case additionally substituted 
carbon atoms by one or two RgO-CO or RgO-CO-CL^-alkyl groups 
wherein Rg is as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by l to 4 
Ci.j-alkyl groups. 



a 2-oxo-morpholinyl group which is saabstituted in the 4 posi- 
tion by a hydrogen atom, by a Ci.«-alkyl or RjO-CO-C^.^-alkyl 
group, whilst Rg is as hereinbefore defined and the abovemen- 
tioned 2-oxo-morpholinyl groups are in each case linked to a 
carbon atom of the group C, 

an RiiNRs group wherein R^ and R^^ are as hereinbefore defined, 
or 



C and D together denote a hydrogen atom. 



a Ci.^-alkoxy group, 

a Cj.^-alkoxy group which is substituted from position 2 by, 
hydroxy, C^.^-alkoxy, amino, Ci.^-alkylamino, di- (Ci.^-alkyl) - 
amino, pyrrolidine, piperidino, morpholino, piperazino or 
4- (Cj.^-alkyl) -piperazino group, 

a Cj.^-alkoxy group which is substituted by a pyrrolidinyl c 
piperidinyl group stibstituted in the 1 position by the groi 
Rio/ whilst Rjo is as hereinbefore defined. 
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a Ci.«-alkoxy group which is substituted by an RgO-CO group, 
whilst Rg is as hereinbefore defined, 

a C^.^-cycloalkoxy or Cs.^-cycloalkyl-Ci.^-alkoxy group 

with the proviso that at least one of the groups B or D or A 
together with B or C together with D contains an optionally 
substituted 2-oxo-morpholinyl . group, a (R,0-PO-OR8) or 
(RyO-PO-R,) group, or 

that at least one of the groups B or D contains an optionally 
substituted 2-oxo-tetrahydrofuran-3-yl , 2-oxo-tetrahydrof uran- 
4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or 
2-oxo-tetrahydropyran-5-yl group, or 

that at least one of the groups A, B, C or D or A together with 
B or C together with D contains an RgO-CO group and additional- 
ly one of the groups A, B, C or D or A together with B or C 
together with D contains a primary, secondary or tertiary amino 
function, whilst the nitrogen atom of this amino function is 
not linked to a carbon atom of an aromatic group, 

whilst by the aryl moieties mentioned in the definition of the 
abovementioned groups is meant a phenyl group which in each 
case may be monosubstituted by R.^, mono- or disubstituted by 
Ri3 or monosubstituted by R^^ and additionally mono- or disub- 
stituted by Ri3, whilst the substituents may be identical or 
different and 

Ri2 denotes a cyano, C^.^-alkoxycarbonyl , aminocarbonyl , 
Ci.2-alkylaminocarbonyl, di- (C^.j-alkyl) -aminocarbonyl , 
C,.2-alkylsulphenyl, C^.^-alkylsulphinyl , C^.^ - alky 1 sulphonyl , 
hydroxy, nitro, amino. C,.,-alkylamino or di- (C,.,-alkyl) -amino 
group and 

R„ denotes a fluorine, chlorine, bromine or iodine atom, a 
Ci.j-alkyl, trifluoromethyl or C^.j-alkoxy group or 
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two groups R^^, if they are bound to adjacent carbon atoms, 
together denote a C^^^-alkylene, methylenedioxy or 1,3-buta- 
dien-1, 4-ylene group, 

the tautomers, stereoisomers and salts thereof. 

2. Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

denotes a hydrogen atom, 

Rb denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R^ to 
R3, whilst 

Ri and R2, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

a methyl, trif luoromethyl , methoxy, ethynyl or cyano group 
and 

R3 denotes a hydrogen atom, 
Rc and in each case denote a hydrogen atom, 
X denotes a nitrogen atom, 

A denotes an -0-C,.,-alkylene or -O-CH^-CH (OH) -CH^ group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring, 

B denotes an RgO-CO-alkylene-NRs group wherein the alkylene 
moiety, which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be substituted by an RgO-CO or RgO-CO- 
methyl group, whilst 
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Rg denotes a hydrogen atom, 

a Ci.2-alkyl group which may be substituted by an RgO-CO 
group , 

a C2-4-alkyl group which is substituted from position .2 
onwards by a hydroxy group, 

a C3.6-cycloalkyl or Cj.g-cycloalkylmethyl group and 
Rg denotes a hydrogen atom, 

a c^.g-alkyl, cyclopentyl, cyclopentylmethyl , cyclohexyl, 
cyclohexylmethyl , phenyl, benzyl, 5-indanyl or RgCO-O- 
(ReCRf) group, whilst 

R^ denotes a hydrogen atom or a C^.^-alkyl group, 
Rf denotes a hydrogen atom and 

Rg denotes a C^.^-alkyl, cyclopentyl, cyclohexyl, 
Ci.4-alkoxy, cyclopentyloxy or cyclohexyloxy group, 

a pyrrolidine or piperidino group which is substituted by an 
RgO-CO or RgO-CO-Ci.a-alkyl group wherein Rg is as hereinbefore 
defined, 

a pyrrolidino or piperidino group which is substituted by two 
RgO-CO or RgO-CO-Ci.2-alkyl groups wherein Rg is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R,o and additionally at a cyclic carbon atom by an 
RgO-CO or RgO-CO-C^.^-alkyl group wherein R^ is as hereinbefore 
defined and 

R^o denotes a hydrogen atom, a methyl or ethyl group, 
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a piperazino group which is substituted in the 4 position by an 
R,0-CO-C,.,-alkyl, bis-(R,0-CO)-C,.,-alkyl, (R,0-PO-ORJ -methyl or 
(R,0-P0-R3) -methyl group wherein R, is as hereinbefore defined, 

R, and R^, which may be identical or different, in each 
case denote a hydrogen atom, a methyl, ethyl, phenyl, 
benzyl, 5-indanyl or RgCO-0- (R^CR^) group, whilst 

Re to Rg are as hereinbefore defined, 

and Rg denotes a methyl or ethyl group, 

a piperazino group which is substituted in the 4 position by an 
R,0-CO-C,.,-alkyl -group and additionally at a cyclic carbon atom 
by an R,0-CO or R^O-CO-C^.^-alkyl group wherein R^ is as herein- 
before defined, 

a morpholino group which is substituted by an R^O-CO or RgO-CO- 
C,.2-alkyl group, whilst Rj is as hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi- 
tion by an ReO-CO-C.^-alkyl , bis- (RgO-CO) -c,.,-alkyl, 
(R^O-PO-ORa) -methyl or (R,0-PO-R,) -methyl group wherein R, to R, 
are as hereinbefore defined, 

a 2 -oxo -morpholino group which may be stibstituted by 1 or 2 
methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a methyl, ethyl or RsO-CO-C^.^-alkyl group, whilst R, is 
as hereinbefore defined and the abovementioned 2-oxo-morpho- 
linyl groups in each case are linked to a carbon atom of the 
group A, 

a RiiN(Ci.2-alkyl) group wherein R,, denotes a 2-oxo-tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrofuran-4 -yl group, or 
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A and B together denote a hydrogen atom, a methoxy, ethoxy or 
2-methbxy-ethoxy group, 

a Ci.2""a-lJ^oxy group which is siibstituted by an RgO^CO group, 
whilst Rg is as hereinbefore defined, 

a C^.g-cycloalkoxy or Ca^e-cycloalkyl-C^.s-alkoxy group, 

C denotes an -O-C^.^-alkylene or -O-CHj-CH (OH) -CH2 group, whilst 
the oxygen atom of the aboveraentioned groups in each case is 
linked to the bicyclic heteroarotnatic ring, 

D denotes an RgO-CO-alkylene-NRg group wherein the alkylene 
moiety, which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be svibstituted by an RgO-CO or RgO-CO- 
methyl group, whilst R5 and Rg are as hisreinbef ore defined, 

a pyrrolidine or piperidino group which is substituted by an 
RgO-CO or RgO-CO-C^.z-alkyl group wherein Rg is as hereinbefore 
defined, 

a pyrrolidine or piperidino group which is substituted by two 
RgO-CO or RgO-CO-Ci.2-^^l^yl groups wherein Rg is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R^o and additionally at a cyclic carbon atom by an 
RgO-CO or RgO-CO-Ci.2-alkyl group wherein Rg and R^o are as 
hereinbefore defined, 

a piperazino group which is substituted in the 4 position by an 
RgO-CO-Ci.,-alkyl, bis- (RgO-CO) -C^.^-alkyl , (R^O-PO-ORe) -methyl or 
(R7O-PO-R9) -methyl group wherein Rg to Rg are as hereinbefore 
defined. 
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a piperazino group which is substituted in the 4 position by an 
RgO-CO-Cj.s-alkyl group and additionally at a cyclic carbon atom 
by an RgO-CO or RgO-CO-Ci.^-alkyl group wherein is as herein- 
before defined, 

a morpholino group which is substituted by an RgO-CO or RgO-CO- 
Ci.2-alkyl group, whilst R^ is as hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi- 
tion by an RgO-CO-C^.^-alkyl , bis- (RgO-CO) -C^.^-alkyl , 
(R^O-PO-ORg) -methyl or (R^O-PO-R^) -methyl group wherein Rg to R^ 
are as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by l or 2 
methyl groups , 

a 2-oxo-morpholinyi group which is substituted in the 4 posi- 
tion by a methyl, ethyl or RsO-CO-Ci.^-alkyl group, whilst Rg is 
as hereinbefore defined and the abovementioned 2-oxo-morpho- 
linyl groups are in each case linked to a carbon atom of the 
group C, or 

a Ri^N(Ci.2-alkyl) group wherein R^^ denotes a 2 -oxo- tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrof uran-4-yl group, or 

C and D together denote a hydrogen atom, a methoxy, ethoxy or 
2-methoxy-ethoxy group, 

a Ci.2-alkoxy group which ^is sxibstituted by an RgO- CO group, 
whilst Rg is as hereinbefore defined, 

a C4.6-cycloalkoxy or Cj.g-cycloalkyl-Ci.s-alkoxy group 

with the proviso that at least one of the groups B or D or A 
together with B or C together with D contains an optionally 
substituted 2 -oxo-morpholinyl group, a (R^O-PO-ORe) or 
{R7O-PO-R5) group, or 
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that at least one of the groups. A, B, C or D or A together with 
B or C together with D contains an RgO-CO group and additional- 
ly one of the groups A, B, C or D or A together with B or C 
together with D contains a prima3ry, secondary or tertiary amino 
function, whilst the nitrogen atom of this a;mino function is 
not linked to a carbon atom of an aromatic group, 

the tautotners, stereoisomers and salts thereof. 

3 . Bicyclic heterocycles of general formula I. according to 
claim 1, wherein 



denotes a hydrogen atom, 

denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is sxibstituted in each case by the groups R^ to 
R3, whilst 

Ri and Rj, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

a methyl, trif luoromethyl, methoxy, ethynyl or cyano group 
and 

R3 denotes a hydrogen atom, 
R^ and Rj in each case denote a hydrogen atom, 
X denotes a nitrogen atom, 

A denotes an -0-C,.,-alkylene or -0-CH,-CH (OH) -CHj group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring, 

B denotes an R^-CO-alkylene-NR^ group wherein the alkylene 
moiety, which is straight -chained and contains 1 or 2 carbon 
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atoms, may additionally be substituted by an ReO-CO or R^o- co- 
me thyl group, whilst 



Rg denotes a hydrogen atom, 

a C^.j-alkyl group which may be substituted by an RgO-CO 
group, 

a C2.4-alkyl group which is substituted from position 2 
onwards by a hydroxy group, 

a Cj.j-cycloalkyl or Cj.g-cycloalkylmethyl group and 
Rg denotes a hydrogen atom. 



a Ci.s-alkyl, cyclopentyl, cyclopentylmethyl , cyclohexyl, 
cyclohexylmethyl , phenyl, benzyl, 5-indanyl or RgCO-O- 
(R^CRj) group, whilst 

Re denotes a hydrogen atom or a C^^-alkyl group, 
Rf denotes a hydrogen atom and 

Rg denotes a C^.^-alkyl, cyclopentyl, cyclohexyl, 
Ci-4-alkoxy, cyclopentyloxy or cyclohexyloxy group, 

a pyrrolidine or piperidino group which is siibstituted by an 
RgO-CO or RsO-CO-C^.j-alkyl group wherein R, is as hereinbefore 
defined, 

a pyrrolidino or piperidino group which is substituted by two 
RgO-CO or RgO-CO-C^.j-alkyl groups wherein R^ is as hereinbefore 
defined. 



a piperazino group which is substituted in the 4 position by 
the group R^^ and additionally at a cyclic carbon atom by an 
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RgO-CO or RgO-CO-Ci.a-alkyl group wherein Rg is as hereinbefore 
defined and 

R^o denotes a hydrogen atom, a methyl or ethyl group, 

a- piperazino group which is substituted in the 4 position by an 
RgO-CO-C,.4-alkyl, bis- (RgO-CO) -C^.^-alkyl , (R^O-PO-ORe) -methyl or 
(RyO-PO-R^) -methyl group wherein Rg is as hereinbefore defined, 

R7 and Re, which may be identical or different, in each 
case denote a hydrogen atom, a methyl, ethyl, phenyl, 
benzyl, 5-indanyl or RgCO-O- (ReCR^ ) group, whilst 

Rg to Rg are as hereinbefore defined, 

and R9 denotes a methyl or ethyl group, 

a piperazino group which is substituted in the 4 position by. an 
RgO-CO-Ci.2-alJ^yl group and is additionally substituted at a 
cyclic carbon atom by an RgO-CO or RgO-CO-C^.s-alkyl .group 
wherein Rg is as hereinbefore defined, 

a morpholino group which is substituted by an RgO-CO or RgO-CO- 
Ci.j-alkyl group, whilst Rg is as hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi- 
tion by an RgO-CO-C^.^-alkyl , bis- (RgO-CO) -C^.^-alkyl , 
(R^G-PO-ORg) -methyl or (R7O-PO-R5) -methyl group wherein Rg to Rg 
are as hereinbefore defined, - 

a 2 -0x0 -morpholino group which may be substituted by 1 or 2 
methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a methyl', ethyl or RgO-CO-C^.^-alkyl group, whilst Rg is 
as hereinbefore defined and the abovementioned 2-oxo-morpho- 
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linyl groups in each case are linked to a carbon atom of the 
group A,, or 

a R,,N(C,.,-alkyl) group wherein R,, denotes a 2-oxo-tetrahydro- 
furan-3-yl. or 2-oxo-tetrahydrofuran-4-yl group, and 

C and D together denote a hydrogen atom, a methoxy, ethoxy, 

2-methoxy-ethoxy, C,.,-cycloalkoxy or C3.,-cycloalkyl-C, 3-alkoxy 
group, 

the tautomers, the stereoisomers and the salts thereof. 

4. Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

Ra denotes a hydrogen atom, 

R^ denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R, to 
R3, whilst ^ 

R, and R,, which may be identical or different, each denote 
a hydrogen, fluorine, .chlorine or bromine atom, 

a methyl, trif luoromethyl , methoxy, ethynyl or cyano group 
and 

R3 denotes a hydrogen atom, 
Rc and R^ in each case denote a hydrogen atom, 
X denotes a nitrogen atom, 

A and B together denote a hydrogen atom, a methoxy, ethoxy, 

2-methoxy-ethoxy, C,.,-cycloalkoxy or C3.,-cycloalkyl-c,.3-alkoxy 
group. 
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C denotes an -O-C^.^-alkylene . or -O-CHj-CH (OH) -CHj group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring, and 

D denotes an RgO-CO-alkylene-NRs group wherein the alkylene- 
moiety,- which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be substituted by an RgO-CO or RgO-CO-. 
methyl group, whilst 

Rg denotes a hydrogen atom, 

a C;^_2-a-l^yl g^roup which may be substituted by an RgO-CO 
group, 

a C2.4-alkyl group which is substituted from position 2 by a 
hydroxy group, 

a Cj.g-cycloalkyl or Ca.g-cycloalkylmethyl group and 
Rg denotes a hydrogen atom, 

a Ci.g-alkyl, cyclopentyl, cyclopentylmethyl , cyclohexyl, 
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or RgCO-O- 
(R^CRf) group, whilst 

Rg denotes a hydrogen atom or a C^.^-alkyl group, 
Rf denotes a hydrogen atom and 

Rg denotes a C^.^-alkyl, cyclopentyl, cyclohexyl, 
Cj^.^-alkoxy, cyclopentyloxy or cyclohexyloxy group, 

a pyrrolidine or piper idino group which is substituted by an 
RgO-CO or RgO-CO-C^.z-al^yl group wherein Rg is as hereinbefore 
defined. 



BNSDOCID: <WO_0055l41AlJ_> 



/2 

^^^^^55^41 PCT/EPOO/02228 

- 136 - 

a pyrrolidine or piperidino group which is substituted by two 
RgO-CO OT RgO-CO-Ci.j-alkyl groups wherein Rg is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R^o and additionally at a cyclic carbon atom by an 
RgO-CO or RgO-CO-Ci.2"alkyl group wherein Rg is as hereinbefore 
defined and 

Rio denotes a hydrogen atom, a methyl or ethyl group, 

a piperazino group which is substituted in the 4 position by an 
Rg0-C0-Ci.4-alkyl, bis- (RgO-CO) -C.^^-alkyl , (R7O-PO-OR3) -methyl or 
{R7O-PO-R5) -methyl group wherein Rg is as hereinbefore defined, 

R, and Rg, which may be identical or different, in each 
case denote a hydrogen atom, a methyl, ethyl, phenyl, 
benzyl, 5-indanyl or R^CO-O- (ReCRf) group, whilst 

Re to Rg are as hereinbefore defined, 

and R5 denotes a methyl or ethyl group, 

a piperazino group which is substituted in the 4 position by an 
RgO-CO-Ci.2-alkyl group and is additionally substituted at a 
cyclic carbon atom by an RgO-CO or RgO-CO-C^.j-alkyl group 
wherein Rg is as hereinbefore defined, 

a morpholino group which is substituted by an RgO-CO or RgO-CO- 
Ci-2-alkyl group, whilst Rg is as hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi- 
tion by an RgO-CO-Ci.^-alkyl , bis- (RgO-CO) -C^.^-alkyl , 
{R,0-PO-ORg) -methyl or (R70-P0-Rg) -methyl group wherein Rg to R^ 
are as hereinbefore defined. 
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a 2-oxo-Tnorpholino group which may be substituted by 1 or 2 
methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a methyl, ethyl or RgO-CO-C^.^-alkyl group, whilst is 
as hereinbefore defined and the abovementioned 2 -oxo-morpho- 
linyl groups are in each case linked to a carbon atom of the 
group C, or 

a R^^N (Ci.2-alkyl) group wherein R^^ denotes a 2-oxo-tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrof uran-4-yl group,- 

the tautomers, stereoisomers and salts thereof. 

5 . Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

R^ denotes a hydrogen atom, 

Rb denotes a phenyl group wherein the phenyl nucleus is sub- 
stituted in each case by the groups R^ to R3, whilst 

Ri and R2, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom and 

R3 denotes a hydrogen atom, 

R^ and R^ in each case denote a hydrogen atom, 

X denotes a nitrogen atom, 

A denotes an -O-C^.^-alkylene or -O-CH^-CH (OH) -CH^ group, whilst 
the oxygen atom of the abovementioned groups in each case is 
linked to the bicyclic heteroaromatic ring, 

B denotes an RgO-CO-CHa-NRs group wherein 
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Rg denotes a hydrogen atom or a methyl group which may be 
substituted by an RgO-CO group, or 

a Cj.^-alkyl group substituted from position 2 onwards by a 
hydroxy group, and 

Rg denotes a hydrogen atom, a methyl or ethyl group, 

a pyrrol idino or piperidino group which is substituted by an 
RgO-CO group, whilst Rg is as hereinbefore defined, 

a piperazino group which is substituted in the 4 position by an 
RgO-CO-CHs or bis- (RgO-CO) -C^.s-alTcyl group, whilst Rg is as 
hereinbefore defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 posi- 
tion by an RgO-CO-CH2 group, whilst Rg is as hereinbefore 
defined, 

a 2 -oxo-morpholino group which may be substituted by one or two 
methyl groups, or 

a R^^^N (Cj^.j^^l^yl) group wherein R^^^ denotes a 2-oxo-tetrahydro- 
furan-3-yl or 2-oxo-tetrahydrof uran-4-yl group, and 

C and D together denote a methoxy, C^.g-cycloalkpxy or 
Cj.g-cycloalkylmethoxy group, 

the tautomers, stereoisomers and salts thereof. 

7 . Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

R^ denotes a hydrogen atom, 

Rfe denotes a phenyl group wherein the phenyl nucleus is 
substituted in each case by the groups R^ to R3, whilst 
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and Rj, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom and 

R3 denotes a hydrogen atom, 

R^ and Ra in each case denote a hydrogen atom, 

X denotes a nitrogen atom, 

A and B together denote a C^.g-cycloalkoxy or Ca.j-cycloalkyl- 
methoxy group, 

C denotes an -O-CH^CH^ group, whilst the oxygen atom of the 
abovementioned group is linked to the bicyclic heteroaromatic 
ring, 

D denotes an ReO-CO-CHj-NRj group wherein 

Rs denotes a C^.^-alkyl group substituted from position 2 
onwards by a hydroxy group, and 

Rg denotes a methyl or ethyl group, 

a 2-oxo-morpholino group which may be substituted by one or two 
methyl groups , or 

a RiiN(Ci.2-alkyl) group wherein R^, denotes a 2-oxo-tetrahydro- 
furan-3-yl or .2-oxo-tetrahydrofuran-4-yl group, 

the tautomers , stereoisomers and salts thereof . 

8. The following bicyclic heterocycles of general formula I 
according to claim 1: 

(1) 4- (3-chloro-4-f luorophenylamino) -6- {3- [4- (methoxycarbonyl- 
me thyl ) - 1 -piperazinyl ] propyloxy } - 7 -methoxy-quinazoline , 
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(2) 4- [ (3-bromophenyl) amino] -6- (2-{4- [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl}ethoxy) -7-methoxy-guina2oline, 

(3) (S) -4- [ (3-bromophenyl) amino] -6- t3 - (2-methoxycarbonyl- 
pyrrolidin-l-yl) propyloxy] -7-methoxy-guinazoline, 

(4) 4- [ (3-bromophenyl) amino] -6- (3- {4- [ (ethoxycarbonyl) methyl] - 
piperazin-l-yl) -2-hydroxy-propyloxy) -T-methoxy-guinazoline, 

(5) (S) -4- [ (3-bromophenyl) amino] -6- ( {i- [ (ethoxycarbonyl) me- 
thyl] -pyrrolidine-2-yl}methoxy) -7-methoxy-guinazoline and 

(6) 4-[(3-bromophenyl)amino]-6-{2-{4-[i,2 bis (methoxycarbonyl) • 
ethyl] -pipera2in-l-yl}ethoxy) -7-methoxy-guina2oline 

and the salts thereof. 

9. Physiologically acceptable salts of the compounds according 
to claims 1 to 8 with inorganic or organic acids of bases. 

10. Pharmaceutical compositions containing a compound 
according to claims 1 to 8 or a physiologically acceptable 
salt according to claim 9 optionally together with one or more 
inert carriers .and/or diluents. 

11. Use of a compound according to at least one of claims l to 
9 for preparing a pharmaceutical compositions which is suitab- 
le for treating benign or malignant tumours, for preventing 
and treating diseases of the airways and lungs, for treating 
polyps, diseases of the gastro- intestinal tract, the bile 
ducts and gall bladder and the kidneys and skin. 

12 . Process for preparing a pharmaceutical composition accor- 
ding to claim 10, characterised in that a compound according 
to at least one of claims 1 to 9 is incorporated in one or 
more inert carriers and/or diluents by a non- chemical method. 
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13 . Process for preparing the compounds of general formula I 
according to claims 1 to 9, characterised in that 

a) a compound of general formula 




, (II) 



wherein 

to Rd/ C, D and X are defined as in claims 1 to 8 and 
U denotes an oxygen atom or an R^N group, whilst R^ is defined 
as in claims 1 to 8, is reacted with a compound of general 
formula 

Z, - A- - B , (III) 

wherein 

B is defined as in claims 1 to 8 , 

A' denotes one of the optionally substituted alkylene, cyclo- 
alkylene, alkylene-cycloalkylene , cycloalkylene-alkylene or 
alkylene-cycloalkylene-alkylene moieties mentioned in claims 1 
to 8 for the group A, which are linked to the heteroaromatic 
group via an oxygen atom or via an NR^ group, and 
Zi denotes a leaving group, or 
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b) a compound of general formula 




, (IV) 



wherein 

R3 to R^, A, B and X are defined as in claims 1 to 8 and 

W denotes an oxygen atom or an R^N group, whilst R^ is defined 

as in claims 1 to 8, is reacted with a compound of general 

formula 

Z2 - C' - D , (V) 

wherein 

D is defined as in claims 1 to 8, 

C denotes one of the optionally substituted alkylene, cyclo- 
alkylene, alkylene-cycloalkylene, cycloalkylene-alkylene or 
alkylene-cycloalkylene-alkylene moieties mentioned above for 
the group C, which are linked to the heteroaromatic group via 
an oxygen atom or via an NR^ group, and 
Z2 denotes a leaving group, or 

c) in order to prepare a compound of general formula I wherein 
A is defined as in claims 1 to 8 with the exception of the 
oxygen atom and the -NR^ group: 
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a compound of general formula 




wherein 

to D and X are defined as in claims 1 to 8 and 

A" has the meanings given for A in claims 1 to 8 with the 
exception of the oxygen atom and the -NR^ group and 
Z3 denotes a leaving group or together with a hydrogen atom of 
an adjacent hydrocarbon group denotes an oxygen atom, is 
reacted with a compound of general formula 

H - B , (VII) 

wherein 

B is defined as in claims 1 to 8, or 

d) in order to prepare a compound of general formula I wherein 
C is defined as in claims 1 to 8 with the exception of the 
oxygen atom and the -NR^ group: 

a compound of general formula 




, (VIII) 



wherein 

C" has the meanings given for C in claims 1 to 8 with the 
exception of the oxygen atom and the -NR^ group and 
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Z4 denotes a leaving group or together with a hydrogen atom of 
an adjacent hydrocarbon group denotes an oxygen atom, is 
reacted with a compound of general formula 

H - D , (IX) 

wherein 

D is defined as in claims 1 to 8, or 

e) in order to prepare a compound of general formula I wherein 
B denotes an RgO-CO-alkylene-NRg group wherein the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
atoms, may additionally be sixbstituted by one or two C^.a-alkyl 
groups or by an RgO-CO or RgO-CO-C^.j-alkyl group, 
a piperazino or homopiperazino group substituted in the 4 po- 
sition by an RgO-CO-C^.^-alkyl or bis- (RgO-CO) -C^.^-alkyl group or 
a pyrrol idinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by an RgO-CO-Ci.4-alkyl or bis- 
(RgO-CO) -Cj.4-alkyl group, whilst in each case R5 and Rg are 
defined as in claims 1 to 8 : 

a compound of general formula 




wherein 

Ra to Rjj, A, C, D and X are defined as in claims 1 to 8 and 
B * denotes an R5NH group wherein R5 is defined as in claims 1 
to 8, a piperazino or homopiperazino group unsubstituted in the 
4 position, a pyrrolidinyl , piperidinyl or hexahydroazepinyl 
group unsubstituted in the 1 position, is reacted with a 
compound of general formula 
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RgO-CO-alkylene-Zs , (XI) 

wherein 

the alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by one or 
two C,.2-alkyl groups or by an RgO-CO or RgO-CO-C^.s-alkyl group, 
whilst Rg in each case is defined as in claims 1 to 8 , and 
Zg denotes an exchangeable group, or 

f) in order to prepare a compound of general formula I wherein 
D denotes an RgO- CO- alkylene -NR^ group wherein the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
atoms, may additionally be sxibstituted by one or two C^.^-alkyl 
groups or by an RgO-CO or RgO-CO-Ci.^-alkyl group, 
a piperazino or homopiperazino group sxibstituted in the 4 
position by an R,0-CO-C,.,-alkyl or bis- (RgO-CO) -C,.,-alkyl group 
or 

a pyrrolidinyl , piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by an R60-CO-Ci.4-alkyl or bis- 
(RgO-CO) -Ci.4-alkyl group, whilst in each case R5 and Rg are 
defined as in claims 1 to 8 : 

a compound of general formula 




, (XII) 



wherein 

Ra to A to C and X are defined as in claims 1 to 8 and 

D' denotes an R5NH group wherein R5 is defined as in claims 1 
to 8, a piperazino or homopiperazino group unsubstituted in the 
4 position, a pyrrolidinyl, piperidinyl or hexahydroazepinyl 
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group unsubstituted in the 1 position, is reacted with a 
compound of general formula 

RgO-CO-alkylene-Zg , (XI) 

wherein 

the alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by one or 
two Ci.j-alkyl groups or by an RgO-CO or RgO-CO-C^.s-alkyl group, 
whilst Rg in each case is defined as in claims 1 to 8, and 
Zg denotes an exchangeable group, or 

g) in order to prepare a compound of general formula I wherein 
at least one of the groups Rg to Rg denotes a hydrogen atom: 

a compound of general formula 




, (XIII) 



wherein 

Ra to R^, A, C and X are defined as in claims 1 to 8, 
B" and D" have the meanings given for B and D in claims 1 to 8, 
with the proviso that at least one of the groups B" or D" 
•contains an RgO-CO, (R^O-PO-ORq) or (R^O-PO-R^) group wherein Rg 
is defined as in claims 1 to 8 and at least one of the groups 
Rfi to Re does not represent a hydrogen atom, is converted by 
hydrolysis, treating with acids, thermolysis or hydrogeno lysis 
into a compound of general formula I wherein at least one of 
the groups Rg to Rq denotes a hydrogen atom, 

and subsequently, if desired, a compound of general formula I 
thus obtained which contains a carboxy or hydroxyphosphoryl 
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group is converted by esterif ication into a corresponding 
ester of general formula I and/or 

a compound of general formula I thus obtained wherein B or D 
denotes an optionally substituted N- (2 -hydroxyethyl) -glycine 
or N- (2 -hydroxyethyl) -glycine ester group is converted by 
cyclisation into a corresponding 2-oxo-morpholino compound, 
and/ or 

if necessary any protecting group used during the reactions 
described above is cleaved again and/or 

if desired a compound of general formula I thus obtained is 
resolved into its stereoisomers and/or 

a compound of general formula I thus obtained is converted 
into the salts thereof, more particularly, for pharmaceutical 
use, into the physiologically acceptable salts thereof. 
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